THE UNIVERSITY 
MICHIGAN 


/OCT 1959 


MEDICAL 
LIBRARY, 


MEDICAL SCHOOL 


SPECIAL: SYMPOSIUM METABOLISM 


VOLUME 19, NUMBER AUGUST, 1958 


{ 

& 
: 
4 

7 
q 
; 
: 
4 


CONTENTS 


SYMPOSIUM METABOLISM 


Classification Inborn Errors Metabolish 
Hyman Zimmerman, M.D. 


Corticotropin and Cortico-Steroids Tuberculosis 
David Radner, M.D., F.C.C.P. 


Problems Severe Diabetic Ketoacidosis with Emphasis Therapy 
Leigh Rosenblum, 


Ovarian Failure Adolescent Girls 
Aaron Kantor, M.D. 


Thyrotoxicosis Chidren Symptoms and Treatment 
Minnie Frank, M.D. and Aaron Grossman, M.D. 


SPECIAL ARTICLE 


Irving Siegel, M.D., F.A.C.P. 


q 

B 

141 


3. 


THE MEDICAL SCHOOL 


VOLUME 


AUGUST 1958 


NUMBER 


CLASSIFICATION INBORN ERRORS METABOLISM 
HYMAN ZIMMERMAN, M.D.* 


The concept “Inborn errors 
Metabolism” was born with Garrod!. 
his Croonian lectures delivered 1908, 
suggested that number conditions 
(albinism, alkaptonuria, cystinuria, por- 
phyria, congenital steatorrhea and pen- 
suria) might the result genetic 
deficiency enzymes essential for nor- 
mal metabolism. Current concepts 
these genetic diseases have changed lit- 
tle from the formulation 


The purpose the present report 
offer classification those genetic di- 


seases which the metabolic defect 
has been demonstrated, may 
ferred from adequate existing data. 

the classification offered, the inborn 
errors metabolism have been divided 
into those which are molecule specific 
and those which are specific. 
Dent2 has emphasized that inborn 
defect the function enzymes 
one organ, e.g. the renal tubule, should 
also present all other body cells, 
since all body cells contain the abnormal 
genes. Nevertheless, the clinical ap- 
proach inborn errors metabolism, 
convenient consider them be- 
ing manifestly disturbances the me- 
tabolism certain molecule such 
galactose organ such the renal 
tubule. When this attempted, some 
decisions must arbitrarily made. 

Fructosuria has been categorized 
molecule-specific defect while renal gly- 
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cosuria classified defect the 
renal tubular function. Similarly, cysti- 
nuria priori might classified 
defect amino acid metabolism 
renal tubular function. This condition 
had been considered the result 
error amino acid until 
recent evidence led hypothecate 
that the abnormality cystinuria was 
primarily renal tubular function. The 
accumulating evidence support this 
hypothesis, which has been summarized 
Harris and appears jus- 


CLASSIFICATION INBORN ERRORS 
METABOLISM 


Table 
Molecule Specific 
Carbohydrates 
Glycogen storage diseases 
Galactosemia 
Pentosuria 
Fructosuria 
Gargoylism 
Lipids 
Essential hypercholesterolemia 
Essential hyperlipemia 
Lipidoses 
disease 
Nieman-Pick disease 
Tay-Sach’s disease 
Proteins and other nitrogenous compounds 
Hemoglobinopathies 
Thallasemia 
Methemoglobinemia 
Agammaglobulinemia 
Lack plasma proteins involved 
coagulation 
Hypophosphatasia 
Amino acid metabolism 
Phenylketonuria 
Albinism 
Alkaptonuria 
Tyrosinosis 
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Uric acid metabolism (Gout) 

Porphyria 

10. Constitutional Hepatic Dysfunction Hyperchloremic acidosis 
Mineral Metabolism Pseudohypoparathyroidism 


Vitamin resistant rickets 
Hemochromatoses Fanconi syndrome 


Cystinuria 


disease Cystinosis 
Familial Periodic Paralysis Erythrocyte 
II. Organ Specific Familial hemolytic anemia 
Renal tubule Sensitivity drug hemolysis 
Nephrogenic diabetes Insipidus Thyroid—Goitrous cretinism 
Renal Glycosuria Cortical hyperplasia 


Phosphorylase Phosphorylase 


(2) Branching enzyme Debranching enzyme (2) 


Glucose 


Glucose phosphatase (1) 


Glycolytic pathway 


(1) Enzyme missing hepatorenal form glycogenosis. 


(2) Enzymes (either) missing the form glycogenesis 
associated with cirrhosis. 


Figure Enzyme defects the forms glycogenosis. 
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Glycogen 


tify the inclusion this disease under 
the organ-specific defects. recog- 
nized that some the diseases which 
might justify inclusion the present 
classification have been 
ticularly diabetes mellitus might class- 
ified inborn error carbohydrate 
metabolism. The onset late life, and 
the importance internal and external 
environmental factors the develop- 
ment clinical diabetes mellitus, seems 
make preferable consider this 
genetically determined susceptibility 
disease rather than inborn error 
metabolism. 

attempt has been made present 
the voluminous literature this topic. 
Furthermore, availability and compre- 
hensiveness, rather than priority, have 
been the bases for reference inclusion. 


Errors Carbohydrate Metabolism 

This group includes the glycogen stor- 
age diseases, galactosemia, pentosuria 
and fructosuria. The inclusion gar- 
goylism this category based the 
polysaccharide the urine affected 
patients. 


Glycogen Storage Diseases 
(Glycogenosis): 

There are clearly established forms 
Enzymatic defects 
have been demonstrated for these 
Cori and his associates (Figure 
the hepatorenal type glycogenosis 
(V. Gierke’s disease) hepatic glucose 
with consequent impaired glycogenoly- 
sis; hypoglycemia, ketosis and hepatome- 


galactokinase 


phosphogalactose transferrase* 


UDP Gal 


*Site enzyme block galactosemia. 


Key: 
G = 
UDPG 

UDPGal 


galactase 
glucose 


uridine diphosphate glucose 
uridine diphosphate glucose galactase 


Figure Enzyme defect galactosemia 
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(a) Hepatorenal type (V. 


hypoglycemia hyperlipemia ketosis stores 
(liver, 


kidney) 


(b) Cirrhosis—Producing Glycogenosis 


debranching enzymes glycogen liver 


Cardiac Form 


Unknov Excess stores 


(Heart) 


Figure Pathogenesis clinical features glycogenosis, 
related enzymatic defects (a) the hepatorenal type 


(b) the type with cirrhosis and (c) the cardiac form. The 
pathogenesis cirrhosis shown hypothecated 
Cori. 
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excess 


galy result (Figure 2). the variety 
glycogenosis prone develop cirrho- 
sis, there deficiency absence 
either the enzymes responsible for 
the structure Either the 
“branching” enzyme 
may missing this form glyco- 
genosis. has been that 
the cirrhosis reaction the bizarre 
forms glycogen which act foreign 
bodies. 


Galactosemia: 

This genetic error metabolism 
characterized specific inability 
normally metabolize galactose, which 
leads varying degree block 
the conversion galactose glucose 
(Figure The method inheritance 
this disease obscure. The demon- 
stration? abnormal galactose tolerance 
tests the relatives galactosemic 
patients has led the hypothesis that 


Lack phosphogalactose uridy! transferrase 


Accumulation galactose 


Phosphoglucomutase 


Impaired glycolysis 


Polysaccharide 


Hepatomegaly, jaundice, cirrhosis 


Nucleotide synthesis 


Nephropathy 


Mental retardation 


Figure Suggested (12, 13) mechanism production clinical features gal- 
actosemia. Solid arrows indicate proven phenomenon. Dotted line arrow 
indicates hypothesized pathway. 
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the heterozygous state with respect 
the abnormal gene characterized only 
impaired galactase tolerance, while 
the abnormal homozygous state yields 
frank disease. 

The accumulation galactose galac- 
tase 1-phosphate has been considered 
responsible for the clinical features 
this disease (Figure 4). this connec- 
tion interest that has 
presented evidence that galactase 1-phos- 
phate, excessive amounts, may inhibit 
the enzyme phosphoglucomutase. This 


enzyme essential for number re- 
actions, including metabolic steps gly- 
synthesis 


colysis, polysaccharide and 
nucleotide synthesis. 

Holzel and his associates!2 have de- 
duced from the different clinical patterns 
the disease, that the metabolic block 
galactose utilization not complete. 
Anderson has shown that galactosemic 
patients may retain the nor- 
mal capacity oxidize galactase. The 
study and diagnosis this condtion has 
been greatly facilitated the observa- 
that the metabolic defect can 
demonstrated circulating erythro- 
cytes. simple, clinically useful test 
has been Treatment this 
condition includes only the removal 
galactose lactose from the diet. 


Fructosuria and Pentosuria: 


Essential fructosuria 
are inborn errors metabolism, said 
occur only Jews’. The enzymatic 
defect fructosuria has been assumed 
one the steps relating the 
conversion glucose glycogen. 
pentosuria, 1-xyloketose ribose 
may excreted. The only clinical im- 
portance these conditions is, the 
present, the differential diagnosis 
mellituria. 


Gargoylism (Hacker’s 
This bizarre genetic metabolic 
abnormality which affects brain, 
skull, skeleton and viscera. The disease 
apparently transmitted auto- 
somal recessive gene. The patients have 
characteristic facies, cloudy cornea, 
stunted growth and variable incidence 
mental retardation. Although the 
nature the metabolic defect not 
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carbohydrate metabolism. The presence 
atypical oligosaccharides the tis- 
sues and atypical mucopolysac- 
the urine supports this as- 
sumption. 


Errors Lipid 

least hereditary diseases, which 
the cardinal biochemical abnormality 
related lipid metabolism, have been 
described. none these has the 
nature the metabolic defect been clear- 
elucidated. Two these, essential 
hypercholesterolemia and essential hy- 
perlipemia, are characterized abnor- 
mal levels plasma lipids with the tis- 
sue changes presumably secondary 
the plasma lipid abnormality. the 
other three, Gaucher’s disease, Nieman- 
Pick and Tay Sach’s disease, the plasma 
lipid levels are normal, but each 
characteristic lipid accumulation vari- 
ous cells found. 


Essential Hypercholesterolemia: 

This inborn error cholesterol 
metabolism characterized high 
serum cholesterol, clear serum, high 
incidence xanthomotosis and strik- 
ing tendency precocious atherosclero- 
sis. While basic defect lipid metabo- 
lism has been the nature 
the defect has not been elucidated. 
The relationship essential hypercho- 
lesterolemia essential hypercholesterol- 
emic xanthomatosis has been 
Wilkinson and his and Boas 
and have suggested that 
hypercholesterolemia without xanthoma- 
represents heterozygosity with respect 
the abnormal gene, while essential hy- 
percholesterolemia with xanthomata 
the result the homozygosity for the ab- 
normal gene. recently has chal- 
lenged this view. has reported that 
91% hypercholesterolemic patients 
over years age had tendon xantho- 
mata, and has suggested that the disease 
may transmitted single dominant 
gene. 

Essential 

This disease which the total 
plasma lipids are elevated. Although 
plasma cholesterol included the 
plasma lipid elevation, the cholesterol 
elevation usually not marked 
the case essential hypercholestero- 
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lemia. essential hyperlipemia the 
plasma turbid, because the elevation 
neutral and total lipids, while es- 
sential hypercholesterolemia, the plasma 
clear, since the level natural lipids 
usually normal. The clinical features 
hyperlipemia include hepa- 
tomegaly, splenomegaly, bouts abdom- 
inal pain and xanthomata. The bouts 
abdominal pain have recently been at- 
tributed episodes pancreatitis, 
which seem particularly prone occur 
this disease. While this disease seems 
clearly hereditary, the genetic pat- 
tern has not been established. 

The xanthomata observed Hand- 
Schuller-Christian disease and its vari- 
ants have, the past, been considered 
evidence that this also disorder 
lipid metabolism. Recent studies have 
led the opinion that this disease rep- 
resents primarily disease the reticulo- 
endothelial system with proliferation 
masses reticuloendothelial The 
intracellular lipid (cholesterol) accumu- 
lations have been the re- 
sult degenerative processes. 


Essential 

There are three “essential lipoidosis” 
which are characterized the accumu- 
lation intracellular lipid other than 
cholesterol. disease, char- 
acterized hepatosplenomegaly, anemia 
and characteristic deformities the long 
bones, the abnormal lipid the cerebro- 
side, kerasin. appears, however, 
abnormal kerasin which glucose 
replaces the normally present galactose. 
cumulation sphynogomyelin the his- 
tiocytes and related cells. Mental deter- 
ioration, enlargment the liver and 
spleen, skin and mucous membrane pig- 
mentation, mongoloid facies and early 
death are characteristic. 
sease characterized the accumula- 
tion abnormal galactoside the 
retinal and cerebral nerve cells, severe 
neurologic and mental defects and early 
death. 

Errors Protein and Amino Acid 

Metabolism 
Hemoglobinopathies: 


The epochal demonstration Pauling 
and that sickle cell 
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anemia characterized the presence 
abormal hemoglobin, electropho- 
retically demonstrable, has led the 
discovery large number abnormal 
hemoglobins, each characterized dis- 
tinctive physio-chemical properties. The 
recent literature this group inborn 
errors metabolism too extensive for 
abstraction the present summary. 
clear that these 
represent genetic defect the enzy- 
matic machinery for the synthesis 
normal globin moiety for the hemoglobin 
molecule, and that many the clinical 
features these diseases can ex- 
plained the substitution the ab- 
normal for the normal hemoglobin. This 
had led the concept Pauling?3 
“molecular theory disease.” 
tion electrophoretic techniques cou- 
pled with careful family studies have 
clarified some the genetic patterns 
this group 


this hereditary disease, the apparent 
defect that block hemoglobin 
synthesis, with compensatory produc- 
tion fetal hemoglobin. Again the en- 
zyme system(s) responsible for mature 
hemoglobin synthesis appear fault. 
The magnitude the abnormality, and 
the ensuing well clinical features, 
appears dependent the presence 
heterozygosity for the abnormal gene 
(thallasemia minor) homozygosity 
(thallasemia major). 


This rare condition with un- 
known mode inheritance, character- 
ized cyanosis and high levels cir- 
culating methemoglobin. The mechan- 
ism apparently responsible for this be- 
nign disease the absence the cellu- 
lar enzyme systems which reconvert 
hemoglobin the small amounts me- 
themoglobin normally found. the ab- 
sence the enzyme system(s), the level 
methemoglobin rises markedly. This 
condition special interest that 
exogenous reducing substance, ascorbic 
acid, has been found effective ther- 
apy, replacing the function the miss- 
ing inadequate methemoglobin-reduc- 
ing enzyme system. 
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hydroxylase 


Phenylalanine Tyrosine 
“Tyro sine(3) 


Phenylpyruvic Acid 


Melanin 


Phenyllacetic Acid P—hydroxy phenylpyruvic 
acid 


pyruvic 
acid 


Enzymatic defects of: 


(1) Phenylketonuria 
(2) Albinism 
(3) Tyrosinosis 
(4) Alkaptonuria: 


COOH 


Homogentisic 
acid 


Figure Metabolic errors associated with metabolism phenylalanine 
and tyrosine. 
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COOH COOH 

O OH | 

O ' 

COOH 
(4) 


This recently recognized syndrome 
characterized recurrent episodes 
infection. Low levels gamma globulin 
the plasma may result from conditions 
elements 
such Hodgkin’s disease, multiple mye- 
loma sarcoidosis may the result 
inborn error metabolism. The 
hereditary variety appears trans- 
mitted sex-linked characteristic. 
interest that plasma cells, thought 
globulin are sparce absent the 
lymph nodes and bone marrow. 


Plasma Coagulation Factor 


There are many proteins involved 
the complex problem coagulation. 
Genetic deficiencies antihemophiliac 
globulin, plasma thromboplastin antece- 
dent, Stuart factor, Hageman factor, pro- 
thrombin, labile factor (Factor stable 
factor (Factor VII) and fibrinogen have 
all been reported. Each these appar- 
ently represents deficiency the en- 
zymatic mechanisms for synthesis the 
respective protein. 


This specific, genetically deter- 
mined, metabolic disease, characterized 
striking bone lesions due impaired 
calcification, diminished alkaline phos- 
phatase tissues and plasma, and in- 
creased urinary excretion phosphor- 
ylethanolanine. Fraser28 has emphasized 
the fact that this inborn error metabo- 
lism characterized the demonstra- 
bility both missing enzyme and 
abnormal metabolite. Abnormal osteo- 
function has been incriminated 
the genesis this disease, but the 
precise nature the primary defect 
not clear. 


Disorders Amino Acid Metabolism 


Three well-defined genetic diseases are 
associated with defects the metabo- 
(Figure 5). These are albinism, alkapto- 
nuria and phenylketonuria. addition- 
one, tyrosinosis, which only one 
example has been reported, has also been 
included this group. 
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Phenylketonuria (Phenylpyruvic 
Oligophrenia) 31; 


This rare condition characterized 
mental deficiency and the excretion 
the urine large amounts 
pyruvic acid, phenylalanine and phenyl- 
acetic acid. The enzymatic defect this 
disease appears the inability con- 
vert phenylalanine tyrosine hydro- 
xylation the para position. This leads 
the accumulation high blood levels 
phenylalanine and the excretion 
its deaminated products illustrated 
Figure The assumption that the neu- 
rologic symptoms and mental deficiency 
this disease are the result accumu- 
lation phenylalanine its products 
seems supported the observation that 
elimination phenylalanine from the 
diet leads striking clinical improve- 
ment. 

The genetic basis for this disease ap- 
pears the homozygous state for 
abnormal gene allelic with the gene con- 
trolling phenylalanine hydroxylase syn- 
interest that the asymp- 
tomatic heterozygous individual has re- 
cently been demonstrated3! also have 
elevated plasma phenylalanine levels. 


This entity was one the group 
diseases originally categorized Gar- 
inborn errors metabolism. 
decrease the melanin content the 
skin and other tissues. has been dem- 
onstrated that affected individuals have 
melanocytes the skin but lack the en- 
zyme tyrosinase, necessary for the initial 
stages the conversion tyrosine 
melanin (Figure 5). Albinism appar- 
ently transmitted simple Mendelian 


Alkaptonuria (and ochronosis)32: 


This rare inborn error metabo- 
lism, apparently transmitted reces- 
sive. characterized the excre- 
tion acid (2—4-dihydro- 
xyphenylacetic acid) the urine. This 
substance oxidized, exposure air, 
black pigment, which gives the 
urine the characteristic brown black 
color. other symptoms appear until 
the patient approaches middle age, 
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which time the accumulated deposition 
pigment body cartilage and bone 
may lead crippling osteoarthritis. 
The defect this disease appears 
deficiency the enzymatic mechanism 
for converting homogentisic acid car- 
bon dioxide and water. 


This entity rare that only 
single case mentioned Neel and 
their monograph. The at- 
tempt assign the metabolic defect 
this disease appears 


Gout 
This hereditary disturbance uric 
acid metabolism well known and ex- 
tensively described standard texts. 
The hyperuricemia has been 
demonstrated Stetten33 be, least 
part, the result over production 
urates, but the precise enzymatic abnor- 
mality has not been defined. The clinical 
features seem largely relatable the 
hyperuricemia and secondary urate de- 

position the tissues. 


Delta amino levulin acid Porphobilinogen 


there shown the most recent classifica- 
The chief clinical and genetic features 
are also shown this table. Figure 
shown scheme porphyrin me- 
tabolism with the hypothecated metabo- 
lic blocks indicated. These postulated 
blocks can, least theoretically, explain 
the abnormal porphyrins porphyrin 
precursors found the urine patients 
with these conditions. Clinical features 
such erythrodontia, and photosensi- 
tivity porphyria erythropoietica, and 
abdominal pain, constipation and neuro- 
logic abnormalities acute intermittent 
porphyria, have been related the type 
creased amounts the body. 


Constitutional Hepatic 
37, 
The disease which has gone this 
name for many years has also been 
called Gilbert’s disease, and familial non- 
hemolytic jaundice. benign con- 
dition characterized mild moderate 
jaundice and vague non-descript, perhaps 
iatrogenic symptoms. The hyperbiliru- 


Uroporphyrin 


Figure Hypothetical enzyme defects Acute Intermittent Porphyria (A), 
Porphyria Cutanea Tarda (B), and Porphyria Erythropoietica (C). 


The 

The diseases called 
must distinguished from the sympto- 
matic porphyrinurias. The latter repre- 
sent group diseases characterized 
increased excretion coproporphyrins. 
The Porphyrias are group idiopathic 
diseases which least two types, and 
perhaps more, are inborn errors me- 
tabolism. Various classifications por- 
phyria have been offered. Table 
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binemia consists almost entirely in- 
direct-reacting bilirubin. Consequently, 
there bilirubin the urine. Anoth- 
interesting feature that abnormally 
low levels urobilinogen are found 
the feces. This condition appears 
The impaired hepatic ability excrete 
bilirubin may represent, has been sug- 
gested, defect the enzymatic mechan- 
ism for converting indirect bilirubin 
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Defect block’’ 


Excess iron absorption 


Excess ferritin 


Excess hemosiderin 


Cirrhosis 
Liver 


Pigmentation 


Skin 


Diabetes 


Pancreas 


Cardiac 
Failure 
Heart 


Impotence 


Testes 


Figure Hypothetical pathogenesis hemochromatosis. 


the glucuronide (direct bilirubin). Evi- 
dence has been presented that another 
inborn error bilirubin metabolism, the 
Crigler-Najaar 
ized impaired ability the liver 
conjugate several substances normally 
converted the liver the glucuron- 
The Crigler-Najaar syndrome 
also characterized elevation the in- 
direct fraction serum bilirubin, but 
much more striking degree than 
Gilbert’s disease, leading severe neu- 
rologic disability and death, presumably 
related the resultant 41, 
third entity, which jaundice has 
been suggested the result in- 
born error metabolism, the Dubin- 
Johnson These patients have 
jaundice due elevation the direct 
and indirect bilirubin fractions. 
quently there bilirubin the urine. 
The ability normally clear bromosul- 
falein concentrate gall bladder dye 
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also impaired. The most striking fea- 
ture the disease the presence 
unusual pigment the centrolobular 
portion the liver. Some the pa- 
tients have had symptoms leading 
clinical diagnosis cholecystitis. 
good evidence for inborn error 
metabolism has been developed. 


Hemochromatosis: 


This constitutional disease 
which excessive stores the iron-con- 
taining pigment hemosiderin have ac- 
cumulated the liver, pancreas, skin, 
heart and endocrines resulting the 
syndrome bronze diabetes. Approxi- 
mately 75% these patients develop 
cirrhosis. Reasonable evidence has been 
presented that excessive amounts iron 
are absorbed during the lifetime these 
patients. has been suggested that the 
normal “mucosal block” iron absorp- 
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the hypothecated pathogenesis this 


disease. has been suggested29 that 
this disease transmitted dominant 
with incomplete penetrance. 

now well that adminis- 
tration numerous transfusions and oral 
iron refractory hemolytic anemia 
may lead excessive iron storage which 
may produce syndrome similar con- 
stitutional hemochromatosis. 


Hepatolenticular Degeneration (Wilson’s 

This inborn error copper me- 
tabolism characterized coarse nodular 
cirrhosis the liver and neurologic ab- 
normality. the hepatic neur- 
ologic disease may more prominent. 
The basic defect this disease appears 
This, presumably leads excess copper 
deposition the liver, basal ganglia 


sues (Figure with the resultant clin- 
ical syndrome dependent the degree 
which each these organs in- 
volved. 


Familial Periodic 


This very rare disorder, apparent- 
inherited Mendelian dominant, 
characterized paroxysmal episodes 
muscle weakness paralysis. many 
patients, the attack accompanied 
sudden drop the serum potassium 
level, apparently result potassium 
entry into the body cells. This phenome- 
non may provoked carbohydrate 
feeding. The nature this metabolic 
error obscure. puzzling feature 
this disease the occurrence clin- 
ically identical familial syndrome with- 
out the changes serum potassium. 


Organ-Specific Errors Metabolism 


has emphasized that organ spe- 
cific errors metabolism also probably 


the brain, cornea, kidney and other tis- represent specific enzyme deficiencies 
Serum Ceruloplasmin Decrease Increased 
Intestinal 


Serum Free Increase 


Absorption 


Increased Deposition 
Liver Brain Kidney Cornea 
(Kayser-Fleischer Ring) 
Cirrhosis Degeneration Increased Excretion 


Basal Ganglia 


Amino Acids and 


Figure Hypothotical pathogenesis disease. 
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with the genetic basis present all cells, 
but with the chief physiologic clinical 
impact the disease particular 
organ. Thus the defect the Fanconi- 
syndrome has been suggested the 
absence phosphatase from the prox- 
imal renal tubule. Nevertheless, 
convenient consider this group ill- 
ness with respect the organ chiefly 
involved. 


Genetic Disorder Tubular 


There are number clinical syn- 
dromes which appear represent dis- 
orders renal tubular function. Myer- 
son and have classified these 
into unifactorial and multifactorial de- 
fects tubular reabsorption. Table 


III analysis these syndromes 
presented, according modification 
the classification Myerson and Pastor. 
The physiological and biochemical basis 
for the clinical syndrome implicit 
this tabular arrangement. 


Congenital Hemolytic 


Patients with hereditary spherocytosis 
have been shown have defect 
erythrocyte glycolysis. Although the pre- 
cise enzyme deficiency has not yet been 
demonstrated, the evidence indicates 
basic abnormality phosphorylation. 
has been that the enzyme 
enolase may deficient. The depend- 
ence the erythrocyte glycolysis 
for energy would explain the vulnerabil- 
ity this cell the metabolic error, 
especially when stagnating the splenic 
pulp. 

interesting inborn metabolic error 
the erythrocyte has been demonstrat- 
patients who develop hemolytic 
other These patients have been 
found lack glucose-6-phosphate de- 
hydrogenase, enzyme necessary 
maintain intracellular glutathione the 
reduced state. Only exposure 
toxin the fava bean does the metabolic 
deficiency lead clinical disease. 


Sporadic Familial Cretinism with Goiter: 


Three varieties this inborn error 
metabolism have been studied. one 
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type trapped iodine cannot used 
synthesize thyroid hormone. the sec- 
ond variety, the rate conversion 
mono and diiodotyrosine thyroid hor- 
mone inadequate and the third type, 
the ability deiodinate mono and di- 
iodotyrosine and conserve idodine 
absent. Stanbury and McGirr have 
predicted that other inborn metabolic 
faults thyroid hormone formation will 
demonstrated. 


These patients have manifest hypo- 
thyroidism because the inability 
adequately synthesize the hormone. Pre- 
sumably they have goiters because 
the production and release thyrotropin 
increased, due the lack normal 
thyroid inhibition the pituitary. 


Congenital Adrenogenital Syndrome: 


this disease, male children usually 
show sexual precocity, and female chil- 
dren, masculinization. Progressive viril- 
ization, rapid body growth, and early 
epiphyseal closure 
With this evidence excess androgenic 
hormone activity, there usually evi- 
dence deficiency mineralocorticoids 
and glucocorticoids. Sodium and wa- 
ter depletion, hypo hypertension and 
even hypoglycemia may occur. some 
these patients familial incidence has 
been demonstrated. The presumed basis 
for the disease deficiency enzyme 
systems required produce hydrocorti- 
sone. There some evidence that 
least one variety the result inability 
convert 17-hydroxyprogesterone 
hydrocortisone and other adrenal ster- 
oids. The resultant diversion steroid 
precursors into androgenic hormone syn- 
thesis explains the virilization and de- 
ficiency mineralo and glucocorticoids. 


Comment 


attempt has been made system- 
atically present the best known inborn 
errors metabolism. brief re- 
port, the goal completeness could not 
hope met. hoped, however, 
that analysis will illustrate how inborn 
defects afford insight into clinical syn- 
dromes well into normal biochem- 
ical mechanisms. 
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With the dramatic discovery com- 
pound cortisone and ACTH and 
their early reported effect chronic 
rheumatoid arthritis!, many studies 
the effect these compounds tuber- 
culosis soon appeared the scientific 
literature. was only natural that dis- 
eases characterized inflammation 
would tested with these new anti-in- 
flammatory agents. Among the early re- 
ports Spain and Molomut? reported that 
under the influence cortisone, guinea 
pigs developed more extensive tubercu- 
losis, more widely distributed and less 
well localized than untreated animals. 
Similarly, Hart and reported essen- 
tially the same effects cortisone 
tuberculosis mice. Since that date 
both experimental and clinical reports 
the effect the cortico-steroids 
tuberculosis, too numerous mention, 
have appeared. There are many indi- 
cating the deleterious effects these 
compounds clinical and experimental 
More and more reports 
have been accumulating indicating bene- 
ficial effects from the cortico-steroids 
tuberculosis. Obviously there consid- 
erable discrepancy between reports cau- 
tioning the clinician against the admin- 
istration the anti-inflammatory agents 
the presence tuberculosis, and the 
more recent trend more promiscu- 
ous use tuberculosis. 

tuberculosis the principal physio- 
logical effect cortisone its anti-in- 
flammatory action. The inflammatory 
response normally brings defensive 
forces bear and should these ex- 
cessive, destruction tissue and dis- 
semination the etiologic agent may 
occur. Tuberculous disease the other- 
wise normal individual occurs the 
presence the body’s normal produc- 
tion cortisone. Since there consider- 


Associate Clinical Professor Medicine, The 
Chicago Medical School; Director Chest Depart- 
ment, Michael Reese Hospital; Medical Director, 
Winfield Hospital. 


The Quarterly 


CORTICOTROPIN AND CORTICO-STEROIDS 
TUBERCULOSIS 


DAVID RADNER, M.D., F.C.C.P.* 


able evidence that excessive amounts 
adrenal cortical hormones depress resis- 
tance tuberculosis® logical as- 
sume that stresses and strains which 
increase the concentration these hor- 
mones the blood and tissues must 
some degree aggravate the tuberculous 
infection. The lowering resistance 
tuberculosis resulting from the adminis- 
tration cortisone pharmacologic 
doses has been attributed to: 

Impairment the digestive capa- 
city the macrophages for intra- 
cellular tubercle bacilli. 

Hampering the detoxifying ca- 
system for bacteria 
products. 

Diminution antibody production 
tion lymphopoiesis. 

Lurie states that the anti-inflammatory, 
effect pharmacologic doses corti- 
sone due the synergy of: 

The changes produced the 
ground substance the hormone. 

The effect these changes the 
activity hyaluronidase released 
the site infection. 

The changes produced the hor- 
mone the metabolism injured 
tissue. 

The effect the hormone the 
vascular tone. 

has been shown that cortisone does 
not have any demonstrable effect the 
growth tubercle bacilli The 
observation that pharmacologic doses 
cortisone permit excessive growth 
tubercle bacilli the tissues appar- 
ently due altered resistance. Clinically, 
Clark were able demonstrate 
that tuberculous patients whose 17- 
ketosteroid excretion approached the 
normal for their age and sex showed 
good response treatment their tu- 
berculosis. the patients whose excre- 
above below the normal there was 
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treatment. chronic, severe, anxiety 
states which are frequently accompanied 
slower response treatment ac- 
tive tuberculosis associated high 17- 
ketosteroid excretion has been demon- 
strated. are understand that 
cortisone does not affect the growth 
the tubercle bacillus direct action 
the parasite and that excessive concen- 
trations adrenal cortical hormones 
depress resistance tuberculosis, then 


becomes less difficult explain dis- 


crepancies response these hormones 
when used tuberculosis. The level 
endogenous production cortico-ster- 
oids may vary: with stresses and strains 
and ability the adrenal cortex re- 
spond. Exogenously administered cortico- 
steroids are superimposed pharmaco- 
logical doses more less arbitrary 
fashion. 


Beginning with experimental tubercu- 
losis studies, evidence has accumulated 
that the deleterious effect cortisone 
tuberculosis can generally over- 
While this experimental evidence 
has been generally confirmed clinically, 
have recently seen two instances 
which this did not hold. Although there 
was cultural evidence demonstrate 
refute the presence bacterial resist- 
ance, both these instances the 
tuberculous process broke down despite 
the administration isoniazid and ami- 
nosalicylate with cortico-steroids. These 
cases can best explained examples 
bacterial resistance anti-microbial 
therapy. 


result the wide use and almost 
promiscuous administration cortico- 
steroids for many acute and chronic dis- 
orders increasing number clinical 
reports attributing the reactivation 
latent inactive tuberculous foci have 
appeared. Winfield Hospital, during 
the past several years, have admit- 
ted almost twenty patients with active 
pulmonary tuberculosis discovered dur- 
ing following administration cor- 
tico-steroids. Almost one-third these 
cases had received steroid medication 
for rheumatoid arthritis. Others received 
steroids for hypersensitivity reactions, 
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bronchial asthma, pulmonary insuffi- 
ciency, scleroderma, and disseminated 
lupus erythematosus. many these 
cases there was known history pul- 
monary tuberculosis with roentgen evi- 
dence such disease present prior 
administration the steroid medication. 
none these cases was the tubercu- 
losis placed under treatment with anti- 
microbial agents nor was there any 
supervision follow-up the tubercu- 
lous disease most. each instance 
the reactivated tuberculosis appeared si- 
lently with few any clinical manifes- 
tations. With the exception the pa- 
tients with scleroderma 
inated lupus erythematosus, was 
possible withdraw the steroid therapy 
while treating the tuberculosis intensive- 
ly. all instances, the complaint used 
the indication for steroid therapy was 
minimized abated with the treatment 
the tuberculosis. The treatment in- 
antimicrobial therapy, 
bed-rest, correction nutritional defects 
and withdrawal from the home environ- 
ment. Incidentally, should pointed 
out that tuberculosis may reactivate 
organs other than the lung under the 
influence cortico-steroids. have 
seen two instances advanced renal 
tuberculosis develop unsuspectedly while 
chest films were repeatedly negative. 


Despite the failure early trials 
obtain desirable effects the treatment 
active pulmonary tuberculosis with 
the addition cortico-steroids, was 
inevitable that further attempts would 
follow. The earliest successful reports 
concerned the addition ACTH cor- 
tisone the intensive antimicrobial 
therapy employed the treatment 
tuberculous must re- 
membered that prior the use spe- 
cific antimicrobial agents the fatality 
rate the tuberculous meningitis was 
100%. Even with the use two more 
specific antimicrobial agents the results 
treatment tuberculous meningitis 
still carried significant mortality and 
morbidity rate. The addition the ster- 
oids not only reduces the acute inflam- 
matory reaction but also prevents sub- 
arachnoidal block.!! While not neces- 
sary employ steroids routinely the 
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treatment tuberculous meningitis, 
often great help when the host re- 
action severe when sub-arachnoidal 
block threatens. Experience has also 
shown early reversal the spinal 
fluid abnormalities attributable the 
steroid therapy.!2 The following 
case report illustrating the use corti- 
sone adjuvant the treatment 
tuberculous meningitis. 


Case 


year old colored female was admitted 
the hospital May, 1957 with fever, weakness, 
chills, night sweats and mental confusion. Symp- 
tome began month previously. Examination 
revealed fully developed miliary tuberculosis 
with the characteristic appearance” 
chest x-ray, right upper lobe pulmonary 
infiltrate older age, and findings permitting 
presumptive diagnosis tuberculous meningitis. 
Spinal fluid culture, and urine cultures were sub- 
sequently positive for tubercle bacilli. 

After week daily streptomycin, isoniazid, 
and aminosalicylate, the toxicity increased, men- 
tal confusion progressed stupor and examina- 
tion indicated rapid progression the tubercu- 
lous disease. Prednisone 100 mgm. daily was 
added the regimen that time with dramatic 
response lysis fever and clearing sen- 
sorium. Several attempts reduce the dose 
prednisone led quick return fever and 
mental confusion. 

Prednisone was continued for three months 
and gradually reduced dosage, using ACTH 
decreasing dosage for the last two weeks. 
Streptomycin daily was continued for six months 
and then reduced three times weekly for six 
months. Aminosalicylate and isoniazid were con- 
tinued daily throughout that year. 

After six months therapy, the miliary pro- 
cess had cleared, and spinal fulid was negative. 
The patient has been followed since her dis- 
charge May, 1958 and still combined anti- 
microbial therapy. psychiatric, neurologic 
other organic residuals are demonstrable 
this time. 

The three most widely used antimi- 
crobial agents the treatment tuber- 
culosis are: Streptomycin, Isoniazid 
(INH) and Aminosalicylate (PAS). The 
latter two, Isoniazid and Aminosalicylate 
are considered non-toxic, 
yet significant number side effects 
occur, some which are severe 
enough necessitate withdrawal the 
drug. Since therapy with single anti- 
microbial agent undesirable because 
the development early bacterial re- 
sistance, there are occasional instances 
when adequate antimicrobial therapy 
impossible because toxic side effects 
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which result from INH, PAS, Strepto- 
mycin. Such case occurred Win- 
field Hospital and reported follows: 


Case 


year old white female was admitted 
Winfield Hospital December, 1952 for treatment 
cavitary pulmonary tuberculosis the right 
apex which developed while patient was under 
treatment for severe rheumatoid arthritis with 
ACTH and cortisone for five months. Sputum 
was positive for tubercle bacilli. Therapy for 
active pulmonary tuberculosis was begun with 
Dihydrostreptomycin gram twice weekly, PAS 
grams daily, INH 150 mgm. daily. 

February 1953 after five weeks treatment, 
dihydrostreptomycin had discontinued be- 
cause severe macular eruption the arms, 
neck, and face with fever (101°-102°). Several 
attempts desensitize the patient failed 

April, 1953, the PAS had discontinued 
because toxic side effects, fever, severe gastro- 
intestinal crises, petechiel hemorrhages over both 
lower extremities. Isoniazid therapy was con- 
tinued with bed-rest with very little change 
the cavity the right apex. Sputum remained 
positive. 

January 1954, the patient had moderately se- 
vere hemoptysis with frank hematuria which 
cleared upon discontinuing the isoniazid. Four 
weeks later attempts restart INH led hema- 
turia and hemoptysis. February 1954, the pa- 
tient was started 300 mgm. Cortisone. Un- 
der this medication Streptomycin gram every 
other day and PAS grams daily were re- 
started. The dose Cortisone was then de- 
creased the smallest dose which prevented 
hypersensitivity reactions which was mgm. 
daily. 

Under this management the cavity closed, 
sputum converted negative and the patient 
was discharged September 1954. The patient 
continued this regimen for total twenty- 
four months, when she died acute myocardial 
infarction. necropsy, the tuberculous focus 
was well circumscribed, the cavity 


Acute tuberculosis infection may 
times accompanied severe consti- 
tutional symptoms. This sometimes 
seen accompaniment tubercu- 
lous pneumonia. The symptoms may 
consist high fever, severe toxemia 
with prostation and evidence rapid 
progression the infection. 
tient’s life may jeopardy and there 
may insufficient time allow for the 
specific antimicrobial response. Further- 
more, the delay antimicrobial effect 
may allow for more rapid progression 
and destruction vital tissue. The use 
cortico-steroids ACTH such in- 
stances adjuvant specific anti- 
microbial therapy has been recognized 
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having distinct value. Generally this use 
hormonal adjuvant therapy con- 
tinued for one three months and 
discontinued soon the treatment ob- 
jective obtained. The objective may 
diminution toxicity, suppression 
edema and exudate hypersensitivity 
reactions. Withdrawal these hormones 
must gradual with the use short 
course ACTH the end the course 
cortisone its derivatives. Such use 
ACTH cortico-steroids illustrated 
the following case report. 


Case 

year old white male was admitted 
Winfield Hospital February, 1958 with symptoms 
cough, expectoration, fever, and progressive 
weight loss for more than six months. 

Examination admission revealed emaci- 
ated, dehydrated, cachectic, extremely toxic el- 
derly male. Temperature 96°F., Pulse 66, Respir- 
ation 26, Blood pressure 84/40. Chest x-ray re- 
vealed far advanced bilateral pulmonary tuber- 
culosis involving all both lungs with multiple 
giant cavities bilaterally. Sputum was heavily 
positive for tubercle bacilli. 

Therapy was begun with daily streptomycin, 
PAS and INH. After four weeks, the 
condition had become worse and 
the prognosis was very was 
begun with mgm. per day. This was gradu- 
ally reduced mgm. per day maintenance 
the clinical picture improved. 

After 120 days such therapy, there was 
dramatic improvement the clinical state, cough 
and expectoration was minimal, sputa were neg- 
ative for acid-fast bacilli there 
was marked clearing the exudative and pneu- 
monic components the disease although cavi- 
ties remained unchanged. Except for the develop- 
ment spontaneous pneumothorax, the steroid 
therapy had deleterious effects. 


only logical expect that these 
steroids would employed for their 
anti-inflammatory action tuberculosis 
serous membranes. Sufficient clin- 
ical data has accumulated indicate 
their desirable effect adjuvant ther- 
apy the antimicrobial treatment 
pleural effusion, pericarditis, peritonitis 
and even empyema tuberculous eti- 
14,15 Studies are already hand 
indicating the prevention pleural sym- 
physis and fixation the 
These are the common sequelae which 
ultimately impair function the under- 
lying lung varying degrees. 

Active collagen disease may 
greater threat the patient’s survival 
than tuberculosis. Thus active pulmon- 
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ary tuberculosis occurring patients 
with scleroderma disseminated lupus 
quire the continued administration 
steroids during the treatment their 
tuberculous disease. The following case 
disseminated 
posed such therapeutic problem. 


Case 


year old white female was admitted 
Winfield Hospital June 1957, with history 
chronic illness beginning 1944 diagnosed 
rheumatic fever until 1949 when biopsy skin 
eruption led diagnosis Disseminated 
Lupus Erythematosus. This was confirmed 
subsequent biopsies and repeated positive 
phenomena the peripheral blood. 

Steroid therapy was begun shortly 
and had been maintained with Prednisone 
mgms. daily. 

January 1957, patient complained chest pain, 
temperature 104°, cough, wheezing. She received 
symptomatic therapy, but chest x-rays were 
obtained May 1957, when symptoms be- 
came progressively worse. Examination that 
time revealed moderately advanced cavitary 
tuberculosis the right upper lobe and sputum 
was positive for acid-fast organisms concen- 
trate and culture. 

INH and PAS therapy was begun May 1957. 
Streptomycin was not emploved because 
chronic otitis media and substantial hearing loss 
present since childhood. Prednisone 
duced dose from mgm. daily mgm. 
daily below which skin rash reappeared. 

After five months therapy the cavity was 
closed, sputum was negative concentrate and 
culture and the patient was discharged from 
the hospital. She still receiving INH and PAS 
with Prednisone without deleterious effect the 
tuberculosis. She has been advised continue 
anti-tuberculous drugs with 
nitely. 

ACTH cortisone are not always em- 
ployed for their pharmacological actions. 
There are disease states that are charac- 
terized insufficient production cor- 
tico-steroids. The following case report 
example patient who required 
continuous cortisone administration 
while also requiring treatment for active 
pulmonary tuberculosis. this particu- 
lar instance the cortisone was not em- 
ployed for its anti-inflammatory effect 
but compensate for insufficient adren- 
cortical function. 


Case 


thirty-two year old white female was first 
seen Mandel Clinic January 30, 1952, with 
complaints fatigue, amenorrhea and weight 
loss nine and one half years’ duration. There 
was history miscarriage eight and one- 
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half months, 1944, followed copious post- 
partum hemorrhage which required transfusion. 
Subsequent this, the patient did not lactate, 
noticed loss hair, decrease breast size, 
progressive loss appetite, nausea, vomiting, 
constipation, weight loss and progressive weak- 
ness. 

February 1952, respiratory symptoms with 
cough, chest pain and intermittent bouts un- 
explained fever appeared. There was also 
family history tuberculosis. diagnosis 
disease post-partum pitui- 
tary necrosis was made April 1953. Detailed 
examination that time revealed pulmonary 
infiltrate the right apex. 

Treatment the disease 
was instituted with cortisone and thyroid ex- 
tract. Because radiologic instability the 
pulmonary infiltrate the patient was admitted 
Winfield Hospital June 1953, for the treatment 
radiologically active pulmonary tuberculosis. 

Therapy the pulmonary tuberculosis was 
instituted with streptomycin intramuscularly, one 
gram twice weekly; aminosalicylate, grams 
daily and isoniazid 200 milligrams daily. ad- 
dition the patient continued receive 37.5 milli- 
grams cortisone daily and one-half grain 
thyroid extract daily. 

There was marked clinical response the 
combined therapy with rapid gain weight, 
appearance normal menses August 1953, 
and regression the pulmonary infiltrate. The 
patient was discharged after six months this 
combined therapy continue her treatment 
out-patient basis the clinic. Antimicrobial 
therapy for tuberculosis was maintained for 
total eighteen months. Cortisone and thyroid 
therapy have been continued uninterruptedly 
since 1953. 

The patient has done well clinically with 
evidence reactivation the pulmonary dis- 
ease despite the continued cortisone and thyroid 
treatment. 


From present knowledge are justi- 
fied thinking that steroids may 
deleterious tuberculosis infection, es- 
pecially when pharmacological doses 
steroids are employed the presence 
untreated tuberculosis. Yet paradoxi- 
cally, are also justified stating that 
selected instances the use steroids 
added antimicrobial therapy may 
beneficial the treatment pulmonary 
tuberculosis. 


reality the problem presents itself 
clinically two general forms. First, 
are steroids contraindicated patients 
with latent inactive tuberculous foci? 
Second, have steroids any place the 
treatment active tuberculosis? Fur- 
thermore should appreciated that 
administration steroids not always 
for its pharmacologic effect. Case #5, 
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well cases Addison’s disease 
the use steroids for replacement 
deficient endogenous production does not 
constitute steroid therapy for anti-inflam- 
matory effects. Rather these 
stances replacement therapy. .Thus, 
Addison’s disease the case 
Murdock-Sheehan’s disease the adminis- 
tration cortisone should theoretically 
without effect the co-existing tu- 
berculosis. Recent clinical reports have 
justified this reasoning. With the excep- 
tion these instances replacement 
therapy the majority steroid treat- 
ment prescribed for its anti-inflamma- 
tory action. The hazards steroid ther- 
apy are not confined the risk tuber- 
culosis reactivation alone. Aside from 
ulceration and Cushingoid changes, there 
sufficient evidence indicate that all 
infections, tuberculous and non-tubercu- 
lous, May undergo reactivation and pro- 
gression under steroid therapy. Obvi- 
ously accept the figures for tuber- 
culin reactors our adult population 
have between fifty and sixty million tu- 
berculin reactors this country. Cer- 
tainly many the positive tuberculin 
reactors have received steroid therapy 
without reactivation latent inactive 
foci. Nonetheless the risk exists and un- 
til such time the physician can dis- 
tinguish between the tuberculous focus 
that will withstand steroid therapy and 
the one that will reactivate will 
obliged protect his patient all in- 
stances where this threat exists. 
utmost importance recognize that the 
indications for the use steroids must 
sharp and clear when coexisting tu- 
berculosis present even though may 
inactive state clinically. Our 
criteria for inactive disease are certainly 
gross. consider tuberculous focus 
inactive, when radiologically stable 
without evidence cavitation, bacterio- 
logically negative concentrate and cul- 
ture and free symptoms. These condi- 
must have been present for least 
six months before the inactive status can 
applied. Since these are all gross cri- 
teria, the clinically inactive case may 
still have histopathologic activity. Dy- 
namic changes may continuing the 
periphery the lesion the histopatho- 
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logic level without radiologic change 
bacterial escape. possible visu- 
alize such dynamic state disturbed 
the administration pharmacological 
doses steroid. Our experience the 
years past indicate that other stresses 
and strains were capable leading 
reactivation otherwise clinically silent 
tuberculous foci. Whether these were 
related endogenous steroid production 
matter for speculation this time. 
steroids are capable suppressing 
halting the progress non-tuberculous 
constitutional disorder this action might 
also viewed beneficial maintain- 
ing the nutritional status and constitu- 
tional integrity necessary prevent re- 
activation the tuberculous focus. 


were recently asked see 
eight year old child under treatment for 
nephrosis. During the careful follow-up 
this child, routine tuberculin testing 
revealed that the child had converted 
from negative positive period 
remission from nephrosis. Antimicrobial 
therapy consisting Isoniazid and 
Aminosalicylate was instituted for treat- 
ment the tuberculin conversion 
the presence latent nephrosis. Three 
months after instituting such therapy 
there were clinical evidences exacer- 
bation the nephrosis. The pediatrician 
attendance was dilemma. Early 
administration steroids the onset 
exacerbation has been reported 
benefit, sufficient times abort the 
reappearance overt nephrosis. Should 
steroids employed for that reason 
the presence recent primary tuber- 
culosis under antimicrobial therapy? 
The pediatrician was advised ahead 
with steroid therapy. was reasoned 
that the primary tuberculosis would 
more seriously endangered should the 
child enter severe protracted nephrotic 
state than would the case steroids 
were employed and the nephrotic state 
was averted. re-state the issue, the 
physician not justified withholding 
steroid therapy where this treatment can 
halt the progress prevent serious con- 
stitutional disease even though tubercu- 
losis may also present. the other 
hand the co-existence tuberculosis 
whether inactive state clinically 
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active state requires specific antimicro- 
bial therapy. The duration such ther- 
apy will depend upon whether the tuber- 
culous disease active inactive. 
the inactive state specific therapy should 
employed throughout the course 
steroid administration for minimum 
one year steroid therapy used 
transiently. the case active tuber- 
culous disease should self-evident 
that specific therapy should employed 
without interruption until the aims 
treatment the tuberculosis have been 
achieved. the present time mini- 
mum course therapy for active tuber- 
culosis considered take between 
twelve and twenty-four months depend- 
ing upon the extent the disease and 
the response treatment. steroid 
therapy employed indefinitely 
specific antimicrobial therapy must also 
employed indefinitely. 


addition all the well known side 
effects steroid therapy and the risk 
reactivation local tuberculous foci 
has been our experience that non-tu- 
berculous infections the bronchopul- 
monary system must recognized and 
treated during steroid administration. 
Furthermore, have seen number 
instances where spontaneous pneumo- 
thorax developed patients deceiving 
steroids while active 
culosis was under treatment. Steroids 
are contraindicated pulmonary tuber- 
culosis where bacterial resistance has 
been demonstrated. steroids have 
losis discovered, extremely im- 
portant that steroid medication should 
not withdrawn suddenly. Treatment 
the tuberculosis should begun be- 
fore the steroids are reduced and eventu- 
ally discontinued. 


Perhaps wise revive the old 
adage “Never say never always” 
medicine. effect just unjusti- 
fied say that patient with tubercu- 
losis should receive steroid medication 
would state that all patients with 
tuberculosis would benefit from steroid 
therapy. Until such time more accu- 
rate discrimination the steroid require- 
ments each patient possible the phy- 
sician should guided carefully con- 
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trolled observations. Thus the light 
present knowledge and experience, ster- 
oids may employed adjuvants 
the treatment active tuberculosis 
the following selected instances: 


Where the tuberculous infection 
overwhelming, resulting acute, 
extreme toxemia. 

Tuberculous meningitis. 


the presence hypersensitivity 
the antimicrobial agents neces- 
sary for the treatment the tuber- 
culous infection. 


exudative tuberculous disease 
the serous membranes. 


Where there are clear cut indica- 
tions for the use steroids for 


non-tuberculous condition which 
threatens life vital function even 
though tuberculosis coexists. 


Summary: All patients receiving ster- 
oid therapy for the treatment non-tu- 
berculous diseases should carefully 
screened for the presence latent 
inactive tuberculous foci. Should these 
foci present, the patient should re- 
ceive adequate antimicrobial therapy for 
tuberculosis. While generally recog- 
nized that steroids may have deleteri- 
ous effect untreated tuberculosis there 
also evidence that steroids may 
distinct benefit the treatment cer- 
tain forms active tuberculous disease. 
These selected instances have been enu- 
merated and described. 


BIBLIOGRAPHY 


Hench, S., Kendall, C., Slocumb, 
and Polley, F.: The Effect Hormone 
the Adrenal, Cortisone, Compound and 
Rheumatoid Arthritis. Proc. Mayo Clinic, 24: 
181, 1949. 


Spain, and Molomut, N.: Effects 
Cortisone the Development Tuberculosis 
Lesions Guinea Pigs and Their Modifica- 
tion Streptomycin Therapy. Amer. Rev. 
62:337, 1950. 

Hart, and Rees, W.: Enhancing 
Effect Cortisone Tuberculosis the 
Mouse. Lancet, 2:391, 1950. 


Molomut, and Spain, M.: Effect 
Minimal Dose Cortisone Combined with 
Subeffective Dose Dihydrostreptomycin 
Experimental Guinea Pig Tuberculosis. Amer. 
Rev. Tuberc., 1:67, 1953. 


Des Autel, J., R., Berg, S., 
Pershing, and Freeman, S.: The Effects 
Corticotropin (ACTH) and Cortisone Fifteen 
Cases Pulmonary Tuberculosis. Dis. Chest, 
1956. Vol. 30, No. 486-498. 


Lurie, B.: Advances Research, Vol. 
42. Karger, New York, 1955. 


Lurie, B., Zappasodi, P., Dannenberg, 
M., Jr. and Cardona-Lynch, E.: The Effect 
Cortisone and ACTH the Pathogenesis 
Tuberculosis. Ann. Acad. Sci., 56:779, 
1953. 


Clarke, R., Jr., Zahn, and Holmes, 
H.: The Relationship Stress, Adrenal 


The Quarterly 


Cortical Function Tuberculosis. Amer. Rev. 
Tuberc., 69:351, 1954. 

Bunn, and Robinson, F.: The Use the 
Rabbit Eye Study Tuberculosis: The Effect 
Adrenocorticotropin and Growth Hormones 
and Combination Isonicotinic Acid 
Hydrazide with Streptomycin upon 
Course the Disease. 

Bulkeley, M.: Tuberculous Meningitis 
Treated with ACTH and Isoniazid. Brit. Med. 
1953, 4846 (1127-1129). 

Kendig, L., Sun Kah Choy and John- 
son, H.: Observations the Effect 
Cortisone the Treatment Tuberculosis 
Meningitis: Report Two Cases. Amer. Rev. 
Tuberc., 73:99-109, 1956. 

Des Prez, and Organick, A.: Cortico- 
tropin and Corticosteroid Therapy Tuber- 
culosis. A.M.A. Arch. Int. Med., 101:1129- 
1142, 1958. 

Lebacq, and Tirzmaus, A.: The Treatment 
Sero-Fibrinous Tuberculous Effusions with 
ACTH. Rev. Tuberc., No. 898-908, 
1954. 

Acheson, M.: Recent Trends the Treat- 
Tuberc., 36:215-18, 1955. 

Katz, and Rivara, G.: Tuberculous Peri- 
cardtiis Treated Medically and Surgically. 
Clinc. Proc. Child. Hosp., Washington, D.C., 
12:1-12, 1956. 

Brivel, R., Duvac, C., Amourous, P., Lestage, 
J., Gvin, and Tafani, A.: Free Pleura 
After Treatment Sero-Fibrinous Pleurisy 
with ACTH. Rev. Tuberc., (1332-1342), 1955. 


One Hundred Nineteen 


PROBLEMS SEVERE DIABETIC KETOACIDOSIS WITH 
EMPHASIS THERAPY 


LEIGH ROSENBLUM, M.D.* 


Diabetic ketoacidosis still too com- 
mon complication diabetes mellitus. 
Since the prognosis any individual 
patient intimately dependent upon 
the rapidity diagnosis and clear 
understanding the pathophysiology. 
these aspects the problem will 
emphasized. 

The term Coma must defined when 
discussing diabetic ketoacidosis. Clinical 
coma, state complete loss con- 
sciousness, must differentiated from 
chemical coma, expression frequently 
used clinical investigators categor- 
ize patients whose blood CO: meq. 
per liter less. this paper, coma 
refers the unconscious patient who 
cannot aroused stimuli. 


Diagnosis 


patient with hyperglycemia, keto- 
nemia, and blood CO: less than meq. 
per liter fulfills the criteria for the 
nosis severe diabetic ketoacidosis. 
though glycosuria and ketonuria are 
almost invariably present, may 
absent rare cases impending 
renal practical terms the 
diagnosis diabetic acidosis can 
made within minutes the home 
the ward demonstrating 
suria and positive plasma 
acetone test. strongly positive plasma 
acetone test found other con- 
The mental state the patient 
may extremely variable. the early 
stages the disease, when treatment 
most effective, the patient may fully 
alert. Occasionally may manifest un- 
usual symptoms such as, manical rest- 
lessness, violent behavior, and epilepti- 

The more common states consid- 
ered the differential diagnosis the 
comatose patient include uremia, cere- 
bral vascular accidents, meningitis, 
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holic and barbiturate intoxication, and 
others. These can usually differen- 
tiated from diabetic coma without diffi- 
culty. However, must emphasized 
that each these conditions may serve 
precipitate diabetic acidosis and thus, 
when coexisting, each may obscure the 
other. 

The condition which 
betic acidosis most closely salicylate 
intoxication which may present with 
mild hyperglycemia, glycosuria, dehydra- 
tion, ketonuria, hyperventilation, and 
The chemical differentiation can 
made follows: the ferric chloride 
test for acetoacetic acid positive 
boiled urine specimen, salicyclates may 
cylate levels would serve confirm the 
diagnosis. 

frequent and often misdiagnosed 
cause coma insulin treated dia- 
betic hypoglycemia. any doubt 
exists the origin coma dia- 
betic, blood sample should drawn 
for glucose and hypertonic glucose im- 
mediately administered. 


Prognosis 

Factors which most influence the prog- 
nosis diabetic acidosis include: the 
level consciousness, the nature the 
precipitating factors, the duration the 
coma, the degree acidosis and ketosis, 
the age the patient, the presence 
hypotension, and the blood glucose level. 
these, the state consciousness 
the best single criterion for assessing 
prognosis. Kety al. demonstrated this 
The cerebral blood flow 
and the cerebral oxygen consumption 
were determined patients various 
stages diabetic acidosis. was shown 
that despite normal increased blood 
flow only those patients coma had 
marked depression the cerebral oxy- 
gen consumption. Furthermore, the 
gree impairment oxygen consump- 
tion correlated directly with the mortal- 
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ity rate. There was less constant correla- 
tion between the arterial and blood 
ketone levels and prognosis. the ab- 
sence complicating illness, patients 
without mental changes have ex- 
pected mortality less. Coma 
increases this 10-40%. 


severe diabetic acidosis there 
surprisingly poor correlation between 
the blood level and 
This apparent paradox may explained 
the following manner. The two factors 
which determine the blood level 
diabetic acidosis are: first, the increased 
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blood ketone bodies and other anions 
which serve displace bicarbonate; and 
second, the degree compensatory 
hyperventilation. Patients with dimin- 
ished sensitivity the respiratory cen- 
ter for any reason may fail demon- 
strate compensatory Kussmal 
tions, thus they have less depression. 
Therefore, when diabetic coma presents 
with relatively high blood pre- 
cipitating cause with consequent respira- 
tory center damage often 


Other factors contributing poor 
prognosis are: ketoacidosis past the age 
13, 16; prolonged stupor!. 16; hyper- 
glycemia over 800 mgm. 16; coex- 
isting infection, renal pathology and 
heart 13; and hypotension, espe- 
cially decreased diastolic level. 


Precipitating Factors 


study 315 cases diabetic aci- 
dosis published 1942, precipitating 
causes were: infection—54%; omission 
viously undiagnosed diabetics—5%; and 
miscellaneous Today this 
pattern has probably changed. Chemo- 


therapeutic agents render infection less 
common precipitating factor, while the 
use oral hypoglycemic agents the 
absence proper indications introduces 
new problem. 


factor diabetic acidosis has been re- 
cently 


Pathogenesis 


Diabetic acidosis always represents 
absolute relative insulin deficiency. 
deficiency impairs peripheral 
utilization glucose and associated 
with the following metabolic changes: 


Hepatic glycogenolysis increases and 
the liver becomes virtually glycogen 
free. 

Hepatic gluconeogenesis increases 
the expense protein and fat 

Hepatic glycolysis decreases. 
creased fatty acid oxidation and de- 
creased fatty acid synthesis, occurs 
increased rate and exceeds the 
ability the peripheral tissues 
utilize the ketone bodies. 
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The profound fluid and electrolyte de- 
pletion, characteristic diabetic aci- 
dosis, results from the osmotic diuresis 
induced glycosuria and ketonuria. 
Figure shown simplified analysis 
the pathophysiology diabetic keto- 
acidosis. 

Laboratory Studies 


For optimal therapy the following lab- 
oratory tests are necessary. The indica- 
tions for obtaining these studies will be- 
come apparent the discussion ther- 
apy. 


Initial Studies 

Complete urinalysis 

Complete blood count 
Blood—glucose, NPN, CO:, C1, 
Plasma acetone 
Electrocardiogram 
Blood (if available) 
Serum amylase (if indicated) 


Studies During Course Therapy 

Plasma acetone every two hours 

Urine analysis for glucose and ace. 
tone every hour 
Blood glucose after four hours 

Serum potassium after four six 
hours 
Electrocardiogram every four hours 


Therapy 

Insulin 

Since insulin deficiency the cardinal 
defect diabetic acidosis, adequate 
amounts must promptly administered. 
Because the prognosis may depend upon 
the amount insulin given during the 
first three there has been ten- 
dency increase the initial dose. Vari- 
ous formulae have been proposed clin- 
ical investigators determine the opti- 
mal initial dose: 50% the blood sugar, 
except the aged young!9; one unit 
per Kg. body weight the patient 
not desperately two units per Kg. 
body and 50-200 units depend- 
ing the clinical 

have found Duncan’s method, based 
upon the plasma acetone test, especially 
useful7-8, The test performed 
taking one drop plasma and placing 
strongly positive (i.e. deep purple), 1:2, 
1:4, and 1.8 dilutions are tested 
similar manner. 100 units regu- 
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lar insulin are given for each strongly 
positive test. Dosage children should 
lower. This simple test which can 
performed few minutes the ward 
the home has great value. The test 
rapidly performed thus avoiding delay 
diagnosis and therapy. strongly 
positive test undiluted plasma found 
only diabetic ketosis. index 
the severity the ketosis since each 
strongly positive dilution represents ap- 
proximately mgm. ketone 
bodies. The rare patient diabetic aci- 
dosis who also has renal failure and 
ketonuria will nevertheless have 
strongly positive acetone test. Plasma 
acetone determination simple and 
readily available guide the patient’s 
progress during therapy. 

Since intravenous insulin has the most 
rapid onset action36, but also short 
duration action, suggested that 
approximately one half the initial dose 
administered this route. There- 
after, the patient not state 
peripheral vascular collapse, all insulin 
may given subcutaneously. Insulin 
administered every one half two 
hours, depending the clinical urgen- 


cy, with dosage guided the results 


the plasma acetone test. The interval 
between insulin injections increased 
four hours and the dosage sharply 
reduced when the plasma acetone 
longer strongly positive the undiluted 
specimen. 

After 4-6 hours there has been 
apparent response therapy, judged 
unchanged plasma acetone and blood 
glucose levels, the patient must con- 
sidered “insulin resistant.” The plasma 
responsiveness only alkali therapy has 
been withheld. The postulated mechan- 


Table 
Body Weight 


Water ml. 
Sodium 
Chloride 
Potassium 
Magnesium 
Phosphorus 


meq. 


meq. 
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isms insulin resistance include: in- 
creased anterior pituitary in- 
creased adrenocortical activity23-24, acido- 
excess insulinase activity26, gamma 
gobulin antibodies patients previously 
treated with and unclassified 
plasma Field and Stetten 
have succeeded identifying insulin 
antagonist the alpha globulin fraction 
the serum most patients diabetic 
When insulin resistance has 
been demonstrated, the insulin dosage 
should doubled and given hourly. 
Fluids and Electrolytes 

Following the discovery insulin, 
fluid administration was longer re- 
garded necessary the therapy 
diabetic ketoacidosis. became appar- 
ent, however, that mortality remained 
high unless the lost fluids and electro- 
lytes were vigorously replaced. Four 
studies illustrating the total fluid and 
electrolyte deficit patients with dia- 
betic acidosis are summarized Table 
recorded the negative balance produced 
insulin withdrawal; while the recov- 
ery period was studied 
and Martin al.38 

The two phases the recovery from 
fluid and electrolyte depletion are the 
extracellular and intracellular. 
cellular recovery occurs within the first 
hours, while intracellular replacement 
requires more than 
lar recovery may further subdivided 
into three phases: phase initial 
intracellular hypotonicity during which 
water enters the cell without equivalent 
electrolyte entry; intermediate 
phase electrolyte replacement for 3-6 
days without parallel rise cellular 
nitrogen; final phase which begins 
about the seventh day which time 


Estimated Fluid and Electrolyte Deficit Diabetic Acidosis per Kg. 
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phase the fact that the negative 
nitrogen balance, characteristic 
ketoacidosis, continues during the first 
week replacement therapy. 

The initial therapeutic objective the 
expansion the extracellular fluid com- 
partment. This accomplished the 
administration approximately 3000 ml. 
fluid the first hours. There 
general agreement, however, concerning 
the electrolyte composition these 
fluids. Nevertheless, the following ap- 
proach effective and uncomplicated. 
300 ml. 1/6 molar sodium lactate 
combined with 700 ml. isotonic saline 
each the first two 1000 ml. bottles. 
This combination offers certain advant- 
ages. First, administering more sodi- 
ions than chloride ions the solution 
more physiologic. saline 
(with sodium chloride ration 1:1) 
may induce hyperchloremic acidosis 
the kidneys are unable compensate for 
this excess chloride load. Second, sodium 
lactate will reduce the acidosis more 
rapidly and has been established that 
acidosis impairs cerebral oxygen utiliza- 
tion, interferes with insulin action, in- 
creases cellular catabolism, diminishes 
peripheral resistance, and decreases peri- 
pheral glucose Those who 
oppose lactate administration point out 
that excessive alkali therapy 
duce alkalosis without elevation the 
blood alkalosis without warn- 
ing. This has been ascribed the fol- 
lowing mechanism. The respiratory cen- 
ter which has been stimulated during 
the acidotic phase recovers very slowly. 
After alkali restores the blood 
normal, inappropriate hyperventilation 
persists resulting respiratory alkalo- 
sis with normal reduced 42- 
Therefore when large amounts 
sodium lactate bicarbonate are admin- 
istered the blood must interpreted 
with caution. 

After the administration 2000 ml. 
lactate-saline mixture, continued fluid re- 
placement with lactated Ringer’s But- 
ler’s solution preferred isotonic 
saline. estimating the total volume 
fluids required, urinary loss during 
therapy must added the estimated 
original fluid deficit. 
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patients with heart disease, where 
there danger precipitating cardiac 
failure excess fluid replacement, fre- 
quent venous pressure determinations 
may useful monitoring therapy. 


Glucose 

recent years, most observers agree 
that the initial fluids should glucose 
free unless the blood sugar level less 
than 300 mgm. Glucose administered 
initially has several disadvantages. First, 
the blood glucose significant osmotic 
force and the additional glucose will in- 
crease extracellular osmolarity and thus 
aggravate intracellular dehydration. Sec- 
ond, hyperglycemia prolongs 
creases the glycosuria with its conse- 
quent fluid and electrolyte depletion. 
Third, glucose therapy diminishes the 
value serial blood sugar determina- 
tions assessing progress therapy. 
Finally, the additional glucose increases 
the likelihood 

Glucose administration begun when 
significant reduction the plasma ace- 
tone occurs. Other suggested criteria 
include reduction the 
blood sugar level, preferably 250-300 
mgm. decreasing urine glucose (4+ 


3+). 


Potassium 

The importance replacement potas- 
sium therapy diabetic acidosis has 
been emphasized the past decade. Cel- 
lular dehydration, protein catabolism, 
and depleted glycogen stores result 
diminished total body potassium through 
urinary loss. This situation usually 
not reflected the initial serum level 
which generally normal elevated. 
However, recent series 145 pa- 
tients 15% entered with low serum 
potassium level38, There was correla- 
tion between non-protein nitrogen level 
and serum potassium level this series. 
Hypokalemia most likely occur 
after the third hour therapy when 
potassium entering the cells with glu- 
cose. 

Clinical evidence potassium deficien- 
includes generalized muscle weakness, 
areflexia, paralysis the 
diaphragm and intercostal muscles, 
mouth” respirations, ileus 
atony, cardiac arrythmias and dilatation, 
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hypotension, and renal functional im- 
38, 48-54, Sudden death has been 
attributed rapidly declining serum po- 
tassium. 

laboratory facilities are available, 
serum potassium level should deter- 
mined immediately, repeated 4-6 hours, 
and thereafter necessary. the ab- 
sence complicating heart disease the 
electrocardiogram has features which 
can related low potassium levels. 
These include depression the seg- 
ment, lowering and inversion the 
waves, and increased amplitude the 
wave and the adjacent upright wave 
may give the impression prolonged 
interval. Other less common electro- 
cardiographic manifestations are nodal 
rhythm and atrial and ventricular pre- 
mature must pointed out, 
however, that the correlation between 
the electrocardiographic changes attrib- 
uted potassium depletion and serum 
potassium levels only 

the absence renal failure 20-40 
meq. potassium, preferably combi- 
nation with the phosphate anion, should 
added the intravenous fluids usual- 
after 3-4 hours therapy. After 
nausea and vomiting cease, oral fluids 
rich potassium, such as, milk, orange 
juice, and broth, should given. Care- 
ful clinical observations, serial electro- 
cardiograms, and serum potassium de- 
terminations are necessary diagnose 
important potassium depletion. such 
occurs, larger doses potassium are 
necessary, but treatment should close- 
monitored frequent electrocardio- 
grams avoid fatal hyperkalemia. 


General Measures 

Catheterization patient diabetic 
stances when the patient unable 
provide urine sample. Diabetics are 
subject severe urinary tract infections 
and when these develop hospital sur- 
roundings antibiotic resistant organisms 
are commonly Catheteriza- 
tion, necessary, should performed 
aseptically but even this precaution will 
not prevent urinary tract 

aspiration indicated pa- 
tients with persistent vomiting and evi- 
dent gastric dilatation. 
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Precipitating factors diabetic 
sis must carefully sought and, 
found, actively treated. Uncomplicated 
diabetic acidosis not associated with 
and its presence should suggest 
complicating disease. infection pres- 
ent, appropriate cultures should taken 
and antibiotic therapy instituted once. 
Prophylactic antibiotics are not recom- 
mended. There evidence that the 
mortality morbidity comatose pa- 
tients favorably influenced the use 
dence infection not reduced 
chemoprophylaxis; should infection oc- 
cur under these circumstances fre- 
quently due antibiotic resistant 
organism. 


severe diabetic acidosis hypotension 
frequent finding and this may not 
accompanied the usual peripheral 
cutaneous signs®-61, The initial saline in- 
fusions may sufficient correct the 
hypotension but vascoconstrictor agents, 
plasma expanders, whole blood are 
often necessary. Even the patient 
normotensive the onset therapy, 
essential that frequent blood pressure 
determinations recorded hypoten- 
sion may occur during 
period. This may due hypoka- 
51, 


Complications During Therapy 


Hypoglycemia after 6-12 hours ther- 
apy not uncommon patients who 
require large doses insulin. Berson 
hypothesized that this may represent 
slow release plasma insulin in- 
sulin-gamma globulin binding 
Hypoglycemic episodes can prevented 
intravenous glucose, oral carbohy- 
drate feedings, and the administration 
only small doses insulin four hour 
intervals soon the plasma acetone 
falls below strongly positive the un- 
diluted specimen. 


Rarely the non-protein nitrogen will 
continue rise despite the presence 
normal blood pressure and decreas- 
ing acidosis and ketosis. this occurs. 
possible etiologies considered are 
bacteremia other infections, obstruc- 
tive uropathy, preexisting renal disease, 
acute renal tubular necrosis, necrotizing 
papillitis, and 
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Summary 


The principles and therapy diabetic dependent close observation the 
ketoacidosis have been reviewed. Treat- patient “team” experienced the 
ment based the principles outlined treatment diabetic acidosis with one 
but must related the individual member being constant attendance 
patient’s needs. favorable until the patient has recovered. 
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ADOLESCENT GIRLS 


KANTER, M.D.* 


Amenorrhea not uncommon dis- 
order during the adolescent period. 
Physiologists generally agree that men- 
strual function depends upon the pres- 
ence normally functioning anterior 
pituitary gland, normally developed 
ovary capable responding the an- 
terior pituitary gonadotropic hormones, 
and normal endometrium which re- 
sponds the stimulation the ovarian 
hormones, estrin and progestin. 

The adolescent phase refers the 
transitional period between puberty and 
maturity. The prepubertal period one 
great activity particularly the de- 
velopment secondary sex characteris- 
tics. There are changes physical con- 
tour and the mental state; and these 
changes may accompanied 
found mental and physical discomfort. 

Many girls who have abnormalties 
the prepubertal and pubertal period may 
develop disorders the adolescent pe- 
riod. When menstrual irregularities oc- 
cur during this period they may the 
cause emotional and physical upsets. 

The most frequent cause amenor- 
rhea some disturbance the endo- 
crine glands directly 
volved the menstrual function. The 
dysfunction may result from functional 
organic disturbance. Since the coop- 
erative action the pituitary and the 
ovary primarily and the thyroid and the 
adrenal secondarily produce menstrua- 
tion, amenorrhea may result from the 
lack reciprocal relationship these 
organs. Also constitutional disease 
psychogenic factors may affect the endo- 
crine glands impair their function 
with attendant amenorrhea. all the 
glands internal secretion concerned 
amenorrhea the pituitary plays the dom- 
inant role. 


Department Obstetrics and Gyne- 
cology, The Chicago Medical School, Chicago, 


Chairman, Department Gynecology, Cook 
County Hospital, Chicago, Attending Ob- 
stetrics and Gynecology Mt. Sinai Hospital 
and Presbyterian-St. Lukes Hospital 
Chicago, 
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Causes Secondary Amenorrhea 


Traumatic 

Destruction the Endometrium 
(a) overzealous curettage 
(b) some infections (septic endo- 

metritis) 

cervix stenosed after cauteriza- 
tion the cervix electrocoagu- 
lation the cervical canal 


II. Endocrine Factors 
Thyroid 
Hypo-or hyperthyroid 
Adrenal 
(a) Hyperplasia 
(b) Neoplasms (adenoma) 
(c) Insufficiency (Addison’s Dis- 
ease) 
Ovarian 
(a) Hypofunction 
(b) Stein-Levinthal Syndrome 
(c) Functioning tumors hor- 
monal producing tumors 
(1) arrhenoblastoma 
(2) adrenal rest 
(3) hilus cells 
(4) corpus luteum cyst 
Pituitary 
(a) Basophilic adenoma 
(b) chromophobic adenoma 
(c) acidophilic adenoma (Sim- 
mond’s, Sheehan’s Disease) 
(d) destructive tumors 
III. Constitutional Factors 
(a) Malnutrition 
(b) Tuberculosis 
(c) Diabetes 
(d) Obesity 
(e) Anemia 
Drug addiction 
IV. Psychogenic Factors 
(a) Psychoneurosis 
(b) Psychosis 
(c) Pseudocyesis 
(d) Anorexia Nervosa 


Destruction the Endometrium: 


strenuous curettage which destroys 
the basal layer the endometrium pre- 
vents normal regeneration that struc- 
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ture. very severe endometrial infec- 
tion may also destroy the basal layer. 
Under these conditions the ovarian hor- 
mones are unable cause response 
the endometrium and thus amenor- 
rhea. 

atrophic endometrium may follow 
normal delivery particularly primip- 
delivery without hemorrhage sepsis. 
Some patients have nursed their babies 
while others did not. Menstruation fails 
re-appear within the usual period 
time and amenorrhea persists indefinite- 
(Chiari-Fromel Syndrome). The strik- 
ing finding marked degree hypo- 
plasia the uterus. The ovaries are 
small. 

Endocrine studies show absent 
nary gonadatropic hormones, diminished 
excretion estrogen and normal urinary 
17-ketosteroids. 

One must differentiate here gynatresia 
the cervical canal brought cau- 
terization electrocoagulation the 
cervix. 


Thyroid Gland 

The thyroid gland not directly con- 
cerned with the function menstruation 
but hypo-or hyperthyroidism may bring 
amenorrhea. Hypothyroidism most 
often the cause. 

mone suppresses the anterior pituitary 
function primarily thyrotropin secretion. 
Depending the duration and intensity 
the hyperthyroidism, gonadotropic se- 
cretion also affected resulting hypo- 
menorrhea severe cases amenor- 
rhea. Excessive bleeding does not occur 
all cases myxedema. some in- 
stances there amenorrhea. 


Adrenal Gland 

Amenorrhea and virilism may pro- 
duced hyperplasia, benign adenoma 
malignant tumor the adrenal cor- 
tex. 

Adrenal virilism may 
with hypertension, obesity and hypergly- 
cemia. Excessive excretion the urine 
17-keto-steroids fairly constant 
finding. 

Amenorrhea Addison’s disease 
usually late symptom and may due 
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the extreme debility the dimin- 
ished activity the anterior lobe the 
pituitary. 


The Adrenogenital Syndrome— 


Adrenal cortical hyperfunction 
women may present only virilizing and 
metabolic manifestations. 

There excessive hair growth the 
male type, including excessive hair 
the extremities and chest, also beard; 
masculine voice; 
breasts hypoplastic absent. Women 
are very strong. The external and inter- 
nal female genitalia are present but are 
atrophic. Menstruation ceases complete- 
ly. All these manifestations result from 
excessive secretion androgen from the 
adrenal cortex. There moderate in- 
crease 17-ketosteroids, 20-70 mgms. per 
hours. When the syndrome 
duced carcinoma the adrenal cortex 
17-ketosteroids excretion 60-2100 mgms. 
per hours. 


Ovary 

Female hypogonadism generally 
classified into primary hypogonadism 
due ovarian insufficiency associated 
with secondary increase production 
gonadotropic hormones, and secondary 
hypogonadism which ovarian insuffi- 
ciency secondary due decreased pro- 
duction gonadotropic hormone. 

Primary ovarian failure rare con- 
dition which the gonads although pres- 
ent are immature and not respond 
stimulation gonadotropins. These 
ovaries are rather flat, small and show 
evidence follicular growth. There 
evidence poor secondary female 
characteristics. Laboratory findings 
show high titer FSH blood and 
urine while estrogens are low absent. 
Endometrial studies show atrophic 
endometrium without glandular develop- 
ment. 


Hormonal Producing Ovarian Cyst 

Follicular cyst the ovary may 
responsible for varying periods 
amenorrhea but more often produces 
dysfunctional bleeding. 

Corpus luteum may produce amenor- 
rhea followed irregular bleeding. The 
amenorrhea plus palpable mass simu- 
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lates ectopic pregnancy. There may also 
breast enlargement with colostrum. 
The endometrium may also show pseu- 
do-pregnancy reaction. 


Stein-Levinthal Syndrome— 

symptom-complex characterized 
amenorrhea, obesity, infertility, and hir- 
sutism. The ovaries are usually enlarged, 
oyster-shaped and covered thick 
albuginea. There are numerous tiny 
atretic follicles and very few fully de- 
veloped Graafian follicles. The diagnosis 
can made pelvic examination, 
x-ray studies the pelvic organs, culdo- 
scopy posterior colpotomy. 

Estrogens and gonadotropins are usu- 
ally diminished while are 
normal. 


Arrhenoblastoma masculinizing tu- 
mor which first produces defeminization 
followed masculinization. The cardi- 
nal signs and symptoms are: defeminiza- 
tion, manifested loss fat, atrophic 
breasts, angular features, atrophy the 
uterus and amenorrhea. Masculinization 
symptoms are enlarged clitoris, virilism 
and hypertrophic laryngitis. The symp- 
toms will disappear upon removal the 
tumor. Pregnancies have occurred fol- 
lowing the removal the tumor. 


Masculinizing hilus cell tumor rare 
growth arising from the hilus cells which 
are probably the homologues the Ley- 
dig cells the testis. 


Pituitary Gland— 


Amenorrhea may the first symptom 
adenoma the pituitary gland 
which may have its origin from the baso- 
philic, acidophilic chromophobe cells 
the anterior lobe. 


drome characterized amenorrhea, 
hirsutism, obesity, glycosuria, hyperten- 
sion, purple abdominal striae and os- 
teoporosis. most common the 
third and fourth decades and may occur 
rare instances early months 
age. The face ruddy, skin oily; 
acne and varying degree hirsutism 
are present. The clitoris may en- 
larged. Amenorrhea usually early 
manifestation, although some cases 
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may continue for some time. Secretion 
excessive amounts androgen the 
adrenal cortex may readily account for 
the amenorrhea. the early stage there 
increase gonadotropin excretion 
decreasing and disappearing the dis- 
ease progresses. 


Chromophobe Adenoma the most com- 
mon type pituitary adenoma. 
characterized progressive optic atro- 
phy, headaches, sterility and amenor- 
rhea. X-rays the skull reveal distor- 
tion and enlargement the sella turcia. 


Acidophilic Adenoma produces gigantism 
and acromegaly. Amenorrhea develops 
the tumor enlarges and destroys the 
anterior lobe. 


ease produced most often following 
severe postpartum hemorrhage puer- 
peral infection. Often there history 
traumatic delivery with severe 
hemorrhage. There usually absence 
lactation, increase weight, and ame- 
norrhea. Later gonadal atrophy, loss 
axillary and pubic hair develops. Excre- 
tion 17-ketosteroids greatly reduced. 
The pathology this syndrome par- 
tial complete necrosis the anterior 
pituitary gland. 

Tumors the pituitary other than 
chromophobe adenoma have caused pan- 
hypopituitarism, such craniopharyn- 
giomas both benign and malignant which 
may develop intra-or suprasellar tu- 
mors. Careful studies including 17-ketos- 
teroid excretion, BMR and insulin toler- 
ance test will give more exact indica- 
tion the degree hypopituitarism. 


Pituitary Gland—Primary Hypofunction 
(Frohlich’s Syndrome adiposogenital 
dystrophy) results from disturbance 
the function the anterior lobe the 
pituitary plus injury the hypothala- 
mus. characterized amenorrhea, 
obesity and occasionally facial hirsutism. 
The accumulation fat found mainly 
the hips, shoulders, breast and the 
abdomen. The amenorrhea may occur 
suddenly but usually develops gradually. 

Urinary excretion both gonado- 
tropin and estrogens markedly re- 
duced. The sugar tolerance usually 
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high. Biopsy the endometrium dis- 
closes atrophic poliferative endo- 
metrium. Occasionally hyperplastic 
even secretory endometrium 
tered patients with amenorrhea. 


CONSTITUTIONAL FACTORS 


Both the pituitary and the ovaries are 
sensitive deviations from the normal 
function the general body processes. 

tion may associated with amenorrhea. 
Although more often seen diabetes 
and tuberculosis not rare patients 
who gain lot weight. The depression 
the ovarian function probably medi- 
ated through the pituitary gland. 

Prolonged malnutrition leads fibro- 
sis and atrophy the ovary. Likewise 
qualitatively inadequate diets (vitamins, 
amino acid, protein, salts) interfere with 
the normal cycle causing ovarian 
atrophy. 

Gonadotropin elaborated the hy- 
pophysis may altered malfunction 
the other endocrine glands, exposure 
stress, malnutrition, and emotional up- 
set. The gonadotropins may al- 
tered cause ovarian changes with the 
duction. 

The mechanism which amenorrhea 
produced obese patients not clear- 
understood, but well-established 
fact that such patients frequently resume 
normal menstruation following appropri- 
ate diet and weight reduction. 

Malnutrition cause hypofunc- 
tion the overies was manifested the 
concentration camps during the war peri- 
od. Because the very poor diet many 
the women had amenorrhea during 
their entire confinement these camps. 
After their release from camp with 
very adequate diet, 
turned. Some authors believe the 
basis. 

Anemia represented chlorosis 
ing disease. The various forms ane- 
mia may the cause amenorrhea and 
probably due ovarian undernutri- 
tion produced blood deficiency. This 
type amenorrhea probably endo- 
crinopathic nature (hypogonadal). 
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Climatic Factors— 

Change climatic environment may 
cause amenorrhea. This seen young 
girls who college, take nursing, 
travel abroad, far away from their own 
section the country. Once they are ac- 
climated upon return their usual 
domicile, menstruation returns. 

Other systemic disease such chronic 
nephritis, chronic cardiac disease, mor- 
phinism, alcoholism and lead poisoning 
may produce amenorrhea. 


Psychogenic Factors— 

The pathway which emotional and 
psychic stimuli affect the menstrual func- 
tion unknown, yet there ample evi- 
dence that the autonomic nervous sys- 
tem, the hypothalamus and even higher 
cerebral centers are involved. Thus men- 
tal disorders, fears, anxieties and psychic 
trauma may alter 
gonadotropic hormones and disrupt the 
menstrual cycle. Amenorrhea for months 
and years may result from emotional 
difficulties. mammalian species the 
hypothalamus has direct nervous con- 
nection with the anterior pituitary body 
that emotional stimuli may cause al- 
teration the neuro-endocrine system. 


Anorexia Nervosa: Food aversion— 
self-induced, which attempts serve 
solution psychic conflicts. Severe 
emaciation usual, frequently accom- 
panied amenorrhea. Patient seems 
incapable the ideal adjustment neces- 
sary assume adult sex role. Atro- 
phy the uterus and endometrium may 
severe. The BMR low. Estrogens, 
gonadotropins and 17-ketosteroids are 
low level absent. 


Pseudocyesis: Spurious pregnancy 
where the patient believes that she 
pregnant and who develops all the classi- 
cal signs and symptoms pregnancy. 
This condition may seen women 
who fear pregnancy who are desirous 
becoming pregnant. This condition 
illustrates how psychologic factors may 
precipitate endocrine changes. 

These patients besides having the 
signs and symptoms pregnancy may 
even into labor. some cases the 
patient’s symptoms disappear when in- 
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formed she not pregnant, while oth- 
ers x-ray the abdomen revealing 
the absence fetal bone structure 
insufficient abolish the idea. 

Endocrine studies these patients re- 
veals estrogen the urine but absence 
urinary FSH. The endometrium ob- 
tained biopsy reveals well-developed 
glands showing estrogenic and progesta- 
tional effect. Prolonged corpus luteum 
effect possibly due luteotropin, the 
latter being released the result psy- 
chogenic factors operating the hypo- 
thalamus. 


Diagnosis: 


Oftentimes the cause amenorrhea 
may established good history, 
pelvic examination performing sim- 
ple laboratory procedure. other times 
the symptoms may obscure 
defy the most careful examination. Usu- 
ally complete history, physical exam- 
ination and indicated laboratory studies 
will make possible determine the 
physiologic, anatomic constitutional 
factors responsible. 

psychosexual history very impor- 


tant. This should include early psycho- 
sexual development, sexual experience 
and the patient’s adjustment these and 
other problems her emotional life. The 
patient’s attitude towards her parents, 
siblings, husband and other members 
the family important. 


Physical examination 
spection the genitalia, palpation the 


pelvic organs, abnormalities somatic 
growth and genital development most 
important. search for endocrine stig- 
mas such abnormal hirsutism, deposi- 
tion fat and enlargement the clitoris 
are helpful making diagnosis the 
cause amenorrhea. 


Laboratory Procedures: 


The following laboratory procedures 
may necessary make diagnosis: 


complete blood count 

urinalysis 

basal metabolic rate 

sugar tolerance test 

study vaginal smears and cervical 
mucus 

basal temperature chart 

endometrial biopsy 

x-ray chest and skull 

pregnancy test 

determination urinary 
tropins and 17-ketosteroids 

Finally and not least thorough 
psychiatric evaluation 


gonado- 


bleeding can induced injec- 
tion 50-100 mgm. progestin one may 
assume that the amenorrhea not due 
any serious derangement either the 
uterus, ovaries the pituitary body. 

cervical mucus and the vaginal 
smear show evidence good estrogen 
effect one may expect favorable re- 
sponse the progestin. bleeding does 
not occur one may assume the amenor- 
rhea due failure ovary secrete 


HORMONAL VALUES 
(Isidor Forman) 


ETIOLOGY 
Pituitary hypofunction 
Ovarian hypofunction 
Functioning cysts ovary 
Stein-Levinthal Syndrome 
Arrhenoblastoma 
Adrenocortical hyperplasia 
Adrenocortical adenoma 
Chiari-Frommel syndrome 
Hypothalamic 
Pseudocyesis 
Pregnancy 


FSH 
low 
high 
low 
normal 


low 
normal 
low 
high 


ESTROGEN 
low 
low 
high 
low 


17-ketosteroids 
low 
normal 


normal 
high 

high 

very high 
normal 
normal 


high 


NORMAL VALUES 


Androsterone 5-15 meq/24 hours 
Estrogen 105- mg./24 hours 


Follicle stimulating hormone (FSH) —5-50 mouse units/24 hours 
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estrogen atrophic unresponsive 
endometrium. One should repeat the es- 
trogen therapy and perform 
metrial biopsy. the biopsy shows 
atrophic endometrium absence en- 
dometrial tissue, the diagnosis un- 
responsive endometrium may made. 
there bleeding response after 
withdrawal estrogenic and progestin 
therapy one may assume that the patient 
has adequate endometrium and that 
the amenorrhea due ovarian 
pituitary dysfunction. 

high titer urinary gonadotropins 
indicates deficient ovarian functions:— 
agenesis, aplasia hypofunction. 
sence low level gonadotropins indi- 
cates primary hypofunction the an- 
terior pituitary. 


TREATMENT 
Treatment: 


Failure ovarian activity the ado- 
lescent treated attacking the under- 
lying cause found the exhaustive 
study the patient. 


Constitutional therapy. Many patients 
will improved measures toward im- 
provement their general condition 
and well-being are instituted. Adequate 
nutrition, high protein and vitamin diet, 
restoring normal blood states and proper 
mental hygiene often improve the situ- 
ation. obese patients a.low caloric 
diet high protein and low carbo- 
hydrate beneficial. the appetite can- 
not controlled amphetamine prepara- 
tions may value. 

The proper medical management 
most important tuberculosis, diabetes 
and drug addiction. 


Psychogenic Therapy. More and more 
learn that psychotherapy most im- 
portant many cases. Since there 
variable amount anxiety and emo- 
tional tension all women, psychother- 
apy should instituted extreme 
cases. The physician who attempts 
treat these problems should provide the 
young woman with opportunity vent 
her feelings and fantasies, particularly 
with regard menstruation, childbear- 
ing and her attitude toward sexuality. 
explanation the purpose men- 
struation and its mechanism plus real- 
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istic sympathetic appraisal the pa- 
tient’s sexual problems most neces- 
sary. 

Most patients suffering from the mild- 
forms psychogenic amenorrhea will 
improve under this type therapy. 
Greater difficulties will met cases 
pseudocyesis and anorexia nervosa 
which may require the aid more 
experienced psychotherapist. 


Surgical Therapy. the Stein-Levin- 
thal Syndrome the amenorrhea may re- 
quire wedge-shaped removal portions 
the cortex the ovary, only however, 
after there definite proof the exis- 
tence this condition and all other 
methods treatment have been 
hausted. the present time some au- 
thors claim excellent results with the 
use cortisone. There resumption 
menstruation and decided loss viril- 
ism with the use this hormone. 

Where there definite evidence 
follicular cyst, corpus luteum 
arrhenoblastoma adrenal hyperplasia 
removal these pathological entities 
will bring back normal menstruation. 


Hormonal Therapy: 


Estrogen-Progestin Patients who 
have menstruated previously followed 
amenorrhea can improved prim- 
ing the endometrium use estrogen 
followed progestin produce the 
secretory effect. Upon the withdrawal 
these hormones menstruation will fol- 
low. This should repeated for several 
more months order establish peri- 
odicity. Both the hormones can 
given the same time with the same 
results many cases. 

bleeding occurs upon withdrawal 
the estrogen and progestin after sev- 
eral attempts one must conclude that the 
endometrium not sensitive stimu- 
lation. 


Cortisone This value the 
treatment patients with amenorrhea 
who present evidence virilism and 
high androgen excretion adrenal- 
cortical hyperplasia. The cortisone in- 
hibits the anterior pituitary body from 
producing excessive quantities adreno- 
corticotropic hormone. The over-stimu- 
lation the adrenal cortex curtailed 
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and the drop secretion androgens 
permits normal activity anterior pitui- 
tary function, resulting cyclic activity 
the ovary, producing menstruation. 


Thyroid The use thyroid cases 
low metabolic rate definitely indi- 
cated doses sufficiently high enough 
establish normal thyroid activity. 
Even when the B.M.R. normal small 
doses thyroid will bring menstrua- 
tion. fact even there explana- 
tion why improvement occurs 
good therapy try thyroid extract and 
one may rewarded favorable re- 


sults. 


Radiation Therapy Low dosage irra- 
diation therapy the pituitary gland 
ovary may effective 
menstruation. This form 
should not used until other less possi- 
ble injurious methods are tried. One may 
produce permanent amenorrhea 
the geneticists claim there may detri- 
mental mutations which will show 
later generations. Irradiation therapy 
should the hands expert radiolo- 
gists. Good results have been obtained 
these radiologists. 
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Introduction 


Hyperthyroidism occurs children 
but rather infrequently. The reported in- 
cidence this disease children from 
large series was approximately 
has occurred all ages—indeed cases 
were reported under one year 
however, most cases occur females 
during near adolescence.!.3 us- 
ual for hyperthyroid children thy- 
rotoxic. 

Material and Methods 


The six children described this re- 
port were observed the Children’s Di- 
vision the Cook County Hospital. The 
diagnosis was suspected clinical 
grounds and was confirmed 
tory means. Propylthiouracil 
tuted soon possible after the diag- 
nosis was confirmed. 

Following discharge from the hospital, 
they were seen monthly intervals 
one the authors. Mother and child 
were questioned for symptoms thyro- 
toxicosis especially nervousness and 
difficulty sleeping. Weight and height 
the patient were recorded each visit, 
and heart rate, blood pressure skin tem- 
perature and degree sweating were 
noted. 

CBC was done every third 
fourth visit. Serum cholesterol determ- 
ination was done after prolonged ther- 
apy. Likewise, the serum protein bound 
iodine was determined the three chil- 
dren who had had least two years 
therapy. The latter determination was 
done only after the child had been off all 
therapy for least one month. 


Clinical Diagnosis 
Our patients were all girls. The age 
onset ranged from three eleven 
years, four the six having their onset 


after nine years age. The length 
time that hyperthyroid symptoms were 
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present the children prior hospital- 
ization ranged from one month two 
years. 

The symptoms present our cases 
were similar those described 

(1) Nervous symptoms were present 
all our patients. These were expressed 
increased irritability, crying spells, 
fidgetiness and changes personality. 
During hospitalization, the nurses’ notes 
made frequent reference the hyper- 
activity and restlessness these chil- 
dren. 

(2) Weight loss insufficient weight 
gain spite very good appetite was 
presenting complaint all instances. 
four the children the weights 
admission were below the 50th percentile 
—one being less than the 10th percentile. 
The weights the other two were the 
90th and 59th percentile respectively. 

(3) Accelerated skeletal growth occur- 
red spite the weight loss inade- 
quate gain. The heights four the 
children were the 90th percentile, and 
the other two were the 50th percentile. 
One child, whose weight was less than 
the 25th percentile, had height the 
90th percentile. has expressed 
the opinion that the advanced skeletal 
development the child with thyrotoxi- 
cosis not due the disease, but rather 
that the child with accelerated growth 
more apt develop thyrotoxicosis. 

(4) Exophthalmos was noted all our 
cases. However, the other diagnostic eye 
signs were not always elicited. Stell- 
wag’s sign was not elicited any the 
children. has found that in- 
creased winking was more frequent 
finding the child with thyrotoxicosis 
than the opposite. Von Graefe’s sign was 
present three the children. All were 
able converge well. 

(5) Cardiovascular symptoms were 
present some extent all six patients. 
has noted that the cardiovascu- 
lar system was uniformly involved 
children with thyrotoxicosis 
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heart failure was not uncommon pre- 
senting complaint. One child this ser- 
ies developed high output type heart 
failure shortly after the propylthiouracil 
was inadvertently stopped her mother 
after only months therapy. Another 
child seen recently and not included 
this series was admitted 
pital heart failure and subsequently 
turned out have thyrotoxicosis. See 
Table has been our experience that 
most the cardiovascular signs and 
symptoms rapidly disappear after propyl 
thiouracil has been started and has not 
been necessary employ the more rap- 
idly acting thyroid blocking agents. 

(6) diffusely enlarged thyroid gland 
was palpable all our cases, although 
only three instances were the goiters 


sufficiently large obvious the 
mothers these children. 

(7) Diarrhea was presenting com- 
plaint two children, and was associ- 
ated with vomiting one child. Diar- 
rhea was present the three year old 
child for two years before the diagnosis 
was made. 


Laboratory Data (See Table 
BMR 

four oun patients, the BMR was 
elevated. the other two the readings 
were within normal limits. have not 
utilized the BMR document 
low the progress this disease. 

has stated that the BMR 
index thyroid status not dependable 
children. The BMR, determined ac- 


TABLE 


Cardiovascular Signs 


One Hundred 


10-1/2 140- 160 135/80 


murmur Left atrial 
Enlargement and left 
percussion ventricul 
hypertrophy 
Apical systolic 
murmur, 
intensity 
Enlargement 
percussion 
degree 
A-V Block 
Systolic murmur changes 
apex Grade 
intensity 


Apical systolic 
Lt. ventricul 

Heart failure 
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cording height, weight, body sur- 
face respectively, does not always agree 
especially when the child abnorm- 
ally fat thin. Under five years age 
the BMR probably should not employ- 
ed. The finding elevated BMR 
important, but, Talbot stresses that the 
determination should repeated the 
individual child until the readings are 
uniform. Once uniform reading ob- 
tained, this may serve index the 
child’s status during therapy. 


TABLE 
Laboratory Findings 


Uptake 
(percentage 
hours after 
ingestion) 


Serum Cholesterol 


normal infants and children the 
serum cholesterol ranges between 110 
and 280 mg%. the hyperthyroid child 
the level tends low, but decrease 
below average levels usually not great 
diagnostic significance. reported 
normal 53% children with thyro- 
toxicosis; indeed, the serum cholesterol 
was below normal only one the six 
patients presented here. 


Radioactive Iodine Uptake 


The normal values I-131 uptake 
hours after ingestion range between 
and 40%. The uptake was elevated 
five our patients. 
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Protein Bound Iodine the Serum 


The PBI considered many 
reliable and specific test for hyper- 
thyroidism provided that the patient 
has not been receiving iodine antithy- 
roid drugs. The normal range deter- 
cined the laboratory available 
tration found the hyperthyroid child 


Management (See Table III) 


Without treatment, children with thy- 
rotoxicosis usually became progressively 
worse, although they may have periods 
remission and 


Medical Therapy 


The antithyroid drugs used most com- 
monly today are thiouracil, meth- 
and tapazole. These have re- 
placed thiourea and thiouracil because 
their decreased toxicity. 


With continued therapy, has been 
amply demonstrated that these antithy- 
roid drugs will result remission from 
the thyrotoxic Also, with varying 
adjustments the doses, any state 
thyroid function can 


Our six patients were all treated with 
thiouracil. none was there any 
manifestation toxicity. The incidence 
reaction adults has been reported 
who administered between 600 and 1000 
propyl thiouracil daily adult pa- 
tients, concluded that these large doses 
could used safely and that there was 
apparent relationship between the 
size the dose and toxic reaction. Kun- 
stadter® has expressed the opinion that 
children can tolerate exeremely large 
doses propylthiouracil without toxic 
manifestations. 

There may be, the other hand, posi- 
tive correlation between the size the 
dose and development remissions. 
reports that the initial re- 
sponse more rapid with large doses, 
that relapses are less likely and that the 
length treatment may shortened. 


The determinations were generously done 
Theodore Schwartz, M.D., Department Metab- 
olism and Endocrinology, Presbyterian Hospital, 
Chicago, 
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Cholesterol 
mg% 
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Treatment our cases was started 
the hospital. The initial dose five 
the children was 150 
thiouracil per day three divided doses 
equally spaced over hours. none 
these was remission obtained until 
the dose was increased least 30) 
mg/day. Four the children became 
euthyroid with 300 mg/day. Two chil- 
dren required 450 mg. daily before re- 
mission occurred. The best response oc- 
curred the one child, who was 
started 300 mg/day. 


and have recom- 
mended that treatment children 
started with 300 mg/day. With large 
doses initially, improvement more 
rapid and relapses are less likely oc- 
mg/day within two four weeks, then 
the dose should increased until re- 
mission occurs. Once remission has 


been obtained, the total dose may de- 
creased and the child should kept 
small maintenance dose for from one 
three years. 

The time interval between doses also 
has bearing the response the pa- 


tient. Propylthiouracil must given 
regularly spaced intervals eight hours, 
and our patients when the drug was 
taken three four times daily, rather 


than “around the clock,” the response 
was poor. 


Results Therapy 
(See Tables III and IV) 


Relief thyrotoxic symptoms was ob- 
served all children within month 
following onset therapy. However, 
complete remission the euthyroid 
state required greater period time 
and was directly related the amount 
and schedule drug intake. 

Weight gain, pulse rate, blood pres- 
sure, serum cholesterol and PBI were 
followed indices therapeutic re- 
sponse. 

Weight gain was noted all our cases 
following one month therapy. 


The systolic blood pressure and the 
pulse rate fell normal limits all 
children within two months after sig- 
nificant amounts antithyroid drugs 
were begun—a minimum 250 300 
per day. 

Changes the size the thyroid 
gland result therapy were fol- 
lows: three children there was dis- 
tinct decrease size, and the other 
three definite enlargement occurred. 
two the children whose glands 
continued enlarge, dessicated thyroid, 


TABLE 


Weight Pounds 


Duration and 


Before 
Therapy 


After 
Therapy 


Rate PerMinute Blood Pressure 


Before After Before After 
Therapy Therapy Therapy Therapy 
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120/76 
150/80 130/60 


120/70 


118/70 


135/80 
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Age 


Duration 
Therapy 


Exophthalmos 


decreased 
size end 
one month 
therapy 


decreased 
size end 

years 
treatment 


decreased 
size after 
months 
treatment 


addition propylthiouracil, was add- 
their therapeutic regimen. 

The occurrence progressive thyroid 
enlargement with antithyroid therapy 
not uncommon phenomenon 
children. Although the exact mechanism 
sult excessive thyrotropic hormone 
secretion due the absence thyroid 
inhibition the The ad- 
those with progressive enlargement 
the gland, resulted either decrease 
size cessation further progres- 
sion. has recommended that 
daily with progressive thyroid gland en- 
largement. Van has stated that the 
administration dessicated thyroid 
suppress the thyrotropic hormone while 
concurrently blocking the synthesis 
thyroid hormone with propylthiouracil 
will result decrease the size the 
gland most instances. 


Exophthalmos became less pronounced 
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TABLE 
Results Therapy 


smaller after 
weeks 
treatment 


smaller after 
years 
treatment 


four the children—the time re- 
quired being one month two years. 
the other two children the exophthal- 
mos remained stationary. Progressive 
exophthalmos result antithyroid 
drugs children uncommon. 

Adolescence and sexual maturity pro- 
gressed normally during therapy our 
patients similarly reported Wil- 
and 


Permanent Remissions with Medical 
Therapy 

The criteria successful therapy 
the development permanent remission 
the thyrotoxic state. adults the in- 
cidence permanent remissions ranges 
reported Van eight were re- 
mission for five years, four were still un- 
der therapy, and four required surgery. 
have required surgery. Wilkins has 
noted that relapses are most likely oc- 
cur within the first six months following 
cessation therapy. 


One Hundred Thirty-nine 


Size Cholesterol PBI 
Gland mg% 
| | seme | | | 
— | 


When can antithyroid therapy stop- 
ped with the greatest assurance per- 
manent thyrotoxic remission? Astwood? 
and both note that reduction 
size the gland during treatment 
favorable prognostic sign. 
emphasized that the longer treatment 
continued, the greater the possibility 
permanent remission. Wilkins feels that 
two years should the minimal period 
treatment, but that therapy con- 
tinued until the thyroid gland has been 
reduced size, regardless the time 
required. Kunstadter’s® series, the 
average length time therapy was 
13.75 months. Relapses most instances 
have responded second and even 
third course treatment. 

our series, two the children have 
been off propylthiouracil for period 
three four months after having been 
medication for least four years. All 
clinical signs thyrotoxicosis were ab- 
sent, and many laboratory means were 
used substantiate this. Their thyroid 
glands were both smaller, although one 
also required thyroid therapy. 
the present, they have remained euthy- 


roid, although the span time inade- 
quate for proper evaluation. 


Summary and Conclusions 


and our own fairly close observation 
six children with thyrotoxicosis, the fol- 
lowing conclusions can made: 

children are not too unlike those the 
adult, except for predominance the 
nervous manifestations. 

Antithyroid medication adequate 
doses will result remission thyro- 
toxic signs and symptoms, usually within 
two months therapy. 

must large, least 300 mg/day, and 
the drug should given equally 
spaced intervals eight hours. 

Permanent remission can ex- 
pected least children having 
had least two three years anti- 
thyroid drugs. 

Medical treatment should contin- 
ued for minimal period two three 
years longer, necessary, until the 
thyroid gland has decreased size. 
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NEWER CONCEPTS OBSTETRICS 


IRVING SIEGEL, B.S., M.D.* 


Education obstetrics has undergone Statistical comparison between the 


gradual but perceptible change the U.S. and foreign countries revealed 
last decades—a change apparent our maternal mortality rate was 
those who have lived through this period higher. This resulted in— 

time. 


Establishment maternal welfare 
committees most large cities. The 


Look Fig. Prior 1935 the ob- 
stetrician was principally concerned with 
saving the mother from the “ravages committees analyzed all maternal 
childbirth.” The maternal mortality was deaths. Preventable factors were 
per 10,000 live births 1936. Infection, pointed out and corrective measures 
toxemia and hemorrhage were the prin- were adopted most hospitals for 
ciple causes death. the protection the parturient. 


COMPARISON MATERNAL and NEONATAL MORTALITY 


per 1,000 
live births 


10,000 
live births 


1936 1940 1944 1948 1952 1956 


Fig. reduction neonatal mortality (46%) has not kept pace with 
the reduction maternal mortality (93%). 


1956 the mortality had been reduced The development the blood bank. 


per 10,000 live births. This enabled the obstetrician cope 
What were the factors responsible for with hemorrhage, both antepartum 
this dramatic reduction maternal and postpartum. 


deaths? Here are some the circum- 
stances which played significant role: 

Professor, Department Obstetrics 
and Gynecology, The Chicago Medical School, As- 
sociate Attending, Department Obstetrics and 
Gynecology, Mount Sinai Hospital. 


The advent antibiotics almost en- 
tirely eliminated the dread puerperal 
sepsis and its cross-infection. 


The development the concept that 
good prenatal care prevents eclamp- 
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sia has resulted marked reduc- 
tion deaths from toxemia. 


The downgrading the importance 
operative obstetrics the teach- 
ing program residents. Gradually 
the need became less, the teaching 
version and extraction, manual 
dilatation the cervix, Duhrssen’s 
incisions, bag inductions, Braxton- 
Hicks version—all these have been 
superseded safer procedures— 
safer for mother and baby. 


Widespread education the public 
the importance prenatal care 
should also mentioned im- 
portant factor. 


These then were some the factors 
which concomitantly were active the 
reduction the maternal mortality the 
almost “irreducible minimum.” can 
said without contradiction that today 
the mother having baby has almost 
100% chance remaining alive and well 
after delivery. 


But that not the sole desideratum 
the art and science obstetrics today. 
may have been years ago when 
saving the would-be-mother from “the 
ravages childbirth” was considered 
obstetric triumph. 


the mother’s life. Today the problem 
save the babies. increasing the 
fetal salvage may fulfill the precepts 
obstetrics, namely, not only have 
well mother but also live healthy 
baby. Can possible reduce our 
perinatal mortality applying the basic 
principles which have resulted the 
remarkable improvement our maternal 
mortality? 


Look again Fig. The neonatal 
mortality (deaths during the month 
life) decreased from per 1000 
births the years 1936-1956. that same 
period, deaths during the first day life 
was reduced from per hundred 
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live births. comparison the reduc- 
tion maternal mortality (from 
per 10,000 live births) the decrease 
neonatal deaths has been fractional. 


This disproportionate lack fetal sal- 
vage has been commented almost 
every well-known obstetrician. 


Just the past, maternal welfare 
committees were established nearly 
every large city for the study ma- 
ternal deaths, today, infant welfare 
committees are operation deter- 
mine, possible, the causes perinatal 
deaths. Not only the pathogenesis 
analyzed but iatrogenic factors are de- 
termined. 


Many preventable factors neonatal 
deaths are based 
scientific principles; many cases, how- 
ever, impossible pinpoint why the 
baby died. 


must emphasized that infant wel- 
fare committees are not sitting judg- 
ment the physicians who are unfor- 
tunate deliver stillbirth have 
neonatal death. The committee members 
attempt reconcile the position the 
doctor, the cooperation the patient and 
the environmental conditions—all the ele- 
ments concerned the death the baby. 


The powers the committee are not 
punitive nor there holier than thou 
attitude. Rather, the purpose the com- 
mittee apply the principles good 
obstetric practice the case hand. 
The committee then determines whether 
there were any preventable factors. The 
purpose the committee, therefore, 
the medical student, the 
intern, resident and the practicing phy- 
sician. 


Let consider one facet neonatal 
mortality—prematurity. This the great- 
est contributory factor neonatal mor- 
tality. For the purpose clarity the 
present day principles management 
will tabulated next the older con- 
cepts practices. 


The Quarterly 


a 
5 
| q 


FACTORS THE PREVENTION PREMATURITY 
(Problem: How keep the living fetus utero until mature.) 
CONSIDERATIONS OLDER METHOD NEW METHOD 
Attitude resignation Social Service Agencies 
conditions and helplessness Free prenatal clinics 
services 
Vitamin and mineral supplements 
Prevention premature Rest; avoid trauma, addition, special consideration for twin 
labor coitus last trimester, pregnancy; better labor laws for pregnant 
douches women 
Elective induction Fetal maturity often Cautious attitude; fetal maturity checked 
labor over-estimated x-ray which reveals distal epiphysis 
femur 
Elective cesarean Same Same above plus other aids estab- 
section lish maturity (height fundus, etc.) 
Placenta previa Termination pregnancy Conservative management bleeding 
soon diagnosis made slight; blood available 
Toxemia Pregnancy pregnancy Still terminate pregnancy non-respond- 
for non-responding cases; in- ing cases but there are fewer cases be- 
duction per vaginum (bags, cause prenatal prevention; more primi- 
bougies, quinine, etc.) paras sectioned; less traumatic deliveries. 
incompatibility Induction labor when titer Await spontaneous delivery then ready 
rises treat baby 
MANAGEMENT PREMATURE LABOR 
Complicating Factor Older Method Present Method 
Attempt stop labor Depressant drugs (morphine, Rest bed; depressant 
Luminal) all ineffec- mones (relaxin) used experimentally 
tive—baby born narcotized 
Relief pain during. sedatives sedation because depressant effect 
labor respiratory center premature. 
Delivery baby Often untrained intern adequately trained personnel, since 
resident without supervision; delivery premature requires skill 
delivery deceptively easy 
but cerebral trauma frequent 
Inhalation analgesia Any form inhalation analgesia; all forms 
depressant. 
Inhalation anesthesia Any form inhalation anesthesia; local infiltration 
pudendal block only; Oxygen 
Episiotomy Usually not done because Episiotomy routinely done, brain injuries 
only the perineum was con- reduced 
sidered 
Low forceps Usually not; fear trauma Low forceps there any delay; better 
baby than fetal head pounding pelvic floor 
Pediatric consultation Often delayed until baby Pediatrician notified well ahead time 
trouble pending delivery premature 
Nursery Often arrangements for Premature nursery notified time labor 
handling prematures 
Transportation Usually for Special warm cribs and incubators avail- 
Premature warmth oxygen able 
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These then are the important prin- 
ciples the management prematurity. 


Admittedly, each per does not seem 
much work with—it does not seem 
significant important. The adherence 
all the principles, however, has proved 
have salutary effect the survival 
the premature baby. 


SUMMARY 


The maternal mortality rate has been 
reduced almost the “irreducible mini- 
mum” the last decades. compari- 
son the same period time the 


neonatal mortality has been fractionally 
reduced. 


The greatest contributary factor the 
persistence the high neonatal mortality 
prematurity. 

The principle considerations the 
Management prematurity have been 
tabulated. The newer methods which 
have played major role reducing the 
neonatal mortality have been compared 
with the older methods, some which 
are still extant. With wider acceptance 
the newer concepts the manage- 
ment prematurity the salvage rate 
premature babies can increased. 
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